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Tre work of the United States Civii sion 3 Personael Rescarch and
Development Center to develop 2 basis st portien . the Professional
and Administrative Examinaticn CES rribec. Tha2 cobjective of the

1

research was the 1 atl of cognitive abilities tests
appropriats I of ‘ : positionsg in Federal protes-
sional, administrative, and ¢ occupations. Ine occupational coverage o! the

examinatior. was defined and a 27 occupations selected for intensive study.
These occupations representad approximately seventy percent of annual appointments in
the occupations to be covered by the PACE. Duties of the 27 occupations were rated by
subject matter experts for importance and relative amount of time spent in thelr ser-—
formance. Subject matter experts also rated a specially developed set of 31 knowledges,
skills, abilities, and other worker characteristics (KSAO's) in terms of their impor-
tance for overall job gerfermance. Six cognitive abilities were hypothesized as

important for duty pericrmance and were rated by personnel research psychologists. A
method was devised Ior combining subject matter expert ratings with psychologist
ratings to determine the relative weight of each abilitw within each occupation. Pat-

terns of ability weights to be applied to subtests for each job resulted from this
process. Test question type  were identified from the professional iiterature as
measures of the abilities to be included in the test. Factor analysis of the subject
matter expert ratings oI the 3! KSAO's provided support for the abilities. Research
needed to provide additional technical supporc for the test was outlined.
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cudert: to provide the
1 and Adoin-

the Professiona
in entryv-level posi-

isclon. as the centrai per-

oL The ¥

“ems for select

Federal emplovees 1Inzo wies most rositions in the

executlve branch of the

ivil Serwvice comp :
racter and zs far as possible relate to matters tha
v and fitness of

recsulations be "practical
fairlv test the relative

t the applicants for the appointment sought'  {(5USC 3304). In
order to meet this requirement cof iaw. examinations must be job related. This and
other statues fe. - .. 5USC 3313, S5USC 3307, SUSC 3318) require candidates to be ranked,

ci
i cha

capaci

order wi fitaess. This latter provision dis-

certified, and selected in thelir rotl:

Gther merit ostems from fhe common indus—
whao have mel some minimum qualificatilons.

tin: :ishes the Federal examil:
trial practice of selecting

Because of the large numher of Feder:
large number of applicants, the vxaminin
straints, discussed below, make It necessury
groupad in terms of the abilities which underile suc
abilities be validlv assessed In the examinatlon svstem.

unatiens (currentlv abouz 2200) and the
tseil is complex. Practical con-

ining purposes, occupations be
and that these

irement . Research underlying written test
develcopment in tne Civil Service Commission is based in large part on the findings of
leading theorists and researchers in ability testing. Following is a brief review

of the relativelwv short but rich history of the measurement of cognitive abilities.

Historical perspective on abilities meo:

/ The scientifiec study ~  these abilitics bepan with Sir Francis Galton (Tuddenham,

1962; Chaplin & Kraweic., 1¢ »° “Int.llipence' was assumed to be a combination of
siimpler elements, specifically of simple psvchomeror skills such as reaction time and
pitch discrimiriation. This elementalistic theory was discredited when

J."Me¥wen Cattell's ctudent, Wissler. tried to use measures of such skills to predict
the grade—point averages of Columbia University freshmen in 1901, and failed. Con-
temporanectsly, Charles Spearman, a student of Galton's, was developlng the mathematics
of correlational analvsis, postulatine that "mental ability"” was really a unitary

nw_n

factor, called "g" for “generval.”

In France, Alfred sinet was deaiing with the practical task of predicting which
children needed special assistance because thev werc unable te learn in the school envi-
ronment . After reviewine the relevant rescarch. he concluded that the ability to profit
from schooling was a complex entitw and should be assessed by tasks which represented

YIn Federal examining practice. the wvord “examination” relers to the complete set
of procedures by which selection for employment is made. "Test" refers specifically
to the written test. An examination mav or mav not inclnde a written test. In broad-—
band examining, several occupations witn similar knowledzew, skill, ability. or other

worker characteristic requirements are included under one sxamining procedure.
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1ch could be
5. Bin=t and

Psvcho wished to helo win this war and determined that thev could ass1st in
the classif ol drartess in the armed servi 1971 The Stanford-
‘Einet was. i . inappropriate. as it w dual basis,

hardly suirab] oY the task oi assessing bondreds of thousands of new soldiers. A

“ts was formed £o heip with the war effort (Goodenough, 1949).
and put into use the Armv Alpha fist to screen over onz and

a half million men for acceptance ss enlisted men, for officer training, and for place-

ment in varicus jobs. The test mezsured simple reasor ng, following directions, arith-

metlc, and-inzormation. although cnly the total score. ot a score for each ability

tested, was used.

committee O

This committee dev

The nwrility of the total scor> was assumed, and one finds little reference in cur-
reat o sonrces ffor example. Guilford, 1967) as to how useful the Army Alpha actually
WS arently 1t had drawbacks as well as benefits. After the war came a great in-

+, 0

.

k
¢reass 1n the production of tests and test items; and in test usage for occupational and
school selection as well as for individual guidance (Korman., 1971). "There also de-
veloped a concern with what was being measured and why. There zppeared to be noun-
copnitive abilities, such as musical talent and mechanical aptitude, that could be more
lmportant than coznitive abiiities in certain situations. There appeared to be more

h n

than just the one underlying ability, the "g" of Spearman. In addition, the rourss of
the development of multiple cognitive abilities was not well understood.

[ d

Concurrently, the statistical technique of factor analvsis, originated by Spearman,
was developed as a means of studving the interrelaticns of tests (Chaplin & Krawiec, -
1968). Factor analyvsis is a method for identifving the common dimensions which under-—
lie such . interr~lationships. Reference to the work of Louis. L. Thurstone, the origi-
nator of modern factor analvsis, serves to illustrate the development of tests-and
factor analysi during the 1930's. .Thurstone did not accept Spearman's hypothesis of
a general factw: @ ability; rather, he postulated multiple factors of .ability under-
lying. performance on cognitive tests. In a major study, Thurstonz (1938) administered
56 psvchological tests to volunteers at the University of Chicago. He intercorreiated
the scores.on- these tests and factor analyzed the resulting correlation matrix.

There wer= six underlyving dimencions, or "Primary Mental Abilities," for performance
on these tests: verbal, number, spatial, word fluency, memorizing, and reasoning
(Thurstons & Thurstone, 19413. If "factor-pure' tests, measuring one ability each,
could be developed, then an accurate predicticn of performance on the tests in the
original battery could he made from performance on these six "“factor-pure' tests.

The implication, extensivelv developed in military selection during World War II

>

wis that a small number of pure measures could be used to predict performance that
depended upon a large number of the abilities combined in & complex fashion. Dramatic
changes in technology had madae. the tacd of accurate selection and placement of soldiers
ia World War [I even more critical than in World War I. There was a great deal of

testing using batteries measuring a number of abilities. The Army Air Corps Aircrew
Classification Batterv used scores weiphted differentially for different jobs. This
battery was constructed to measurs.psychological constructs adjudged to be important for
success in pilot training. The tests used were not factor-pure but each measured a sub-
set of the relevant abilities (Guilford-& Hoepfner, 1971). The battery was constructed
along factoria! lines (Gnilford. 1967).

Hy
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A conmtinu= i fzctors
abilizy which ¢ wavs for prad : These .2sts
measured "factors' in o the Alrcrew Classification Batterwy, ot in the
factoer-pure manner of The United States Fmplovment Service, using Thurstone
as a consultant, developad the Cenzral Aptitude Test Battery (CATE) for a variety of jobs
(Guilford, 1967). 1In the Civil fervice Commission, Ernmest S. Primoff constructed &
multiple-abilities battery to measurs "elements' found n t: .es and incustrial jobs.’
This batteiy was later expanded to measur= 2ddicional elemes.s found in clerical jobs
(Primoff, Note 1). The Differential Aptituce Tes developed for use in high school
as an acadewic arnd wocationzl counseline toel Ur n, 1670).

crezsed number of tests and test batteries came attempts to analyze
and synthesize research findings in human abilities testing. One comprehensive de-
scription of factor anmalyses of aptitude and achievement tests dealt with hundreds of
tests in 69 factor analytic studies carrici out in diverse settings (French, 1951).
In 1962, a sec of reference tests was identifiad for cognitive abilities based cn
factors so identified (French & Eixstrom, 1963). Various other authors have hypothe-
sized over oneé hundred cognitive ability factors. Although much basic research is
still in process, a considerable number of abilities underlying human behavior have
been identified and reliably mezsured.

Summary of examining for entrv-level professional, gdministrative, and technical
positions in the Federal service. Many professional, administrative, and technical jobs
require the sam2 kinds of xnowladges, skills. abilities, and other worker characteris-
tics. In 1939 the United States Civil Service Commission established the Junior Pre-
fessional Assistant Examination (J¥A) as a comprehensive program to select applicants
for entry-level positions in 28 different Federal occupations. The requirements for
passing this examination were two: specific experience Or college education relevant
to tke designated occupation, and -p-rformance at a high level on a written test. The
test consisted of a verbal compr-hension ability section and a specific test of know-
ledge of the subject matter required for the occupation. An individual would apply
separately, and be considered separately, for each of the 28 occupations.

After World War iI, changes were made in both the written test and the background
requirements. The subject matter sections of the written tests were dropped, as it
became more and more difficult to maintain up-to-date test material for such a wide
variety of occupations. B However, work experience or education now had to be related
directly to the occupation pursued. Quantitative reasoning and abstract reason.ng
abilities questions weres added to the written test. This change was generally satis-
factory. but several examining issues remained. First, the demands for such specialized
prepar.tion nroved to be a barrier to liberal arts graduates and to others who, despite

their lack ..[ specific experience, had high levels of basic ability te learn and to
perform the duties of the jobs. Second, many Federal occupations have no specific
experience requirements or have no industrial counterparts where people can gain
experience. Internal Revenue Of{ficer, Customs lInspector, and Social Insurance Claims
Examinetr are examples. ird, employment in the Federal service pravides the oppor~
tunity for mybility in professional and administrative assignments, often requiring the
ability to change and to keep up with advances in technology as well as ability to
adapt to shifts in social attitudes and practices.

The ability to learn new material appeared common to many occupations. It could
be appropriately measured by one examination for those cccupations. Such an examination
would be convenient to both the applican: and to the Federal Government as it would

(R0)



expanc the candidate's opportuaities for emplovment znd career development. Thus the
Federal Service Entrance Examination (FSEE) was intreodeced in 1955. The FSEE nad two
basic requirements: appropriate experience and an ade  'ate level of abllity to deal with
the complexity and difficulty of the journevman or ca:eer~level demands of the occupa-
tions covered. The experience requirement could be met with three years of relevant
wor.. experience or a bachelor's degrese. A written test was used, here assessing ver-
bal, quantitative, z2nd abstract reasoning abilities. The occupations had an entry -~
level of GS-5 or GS-7, and with certain exceptions, the normal progression fo. success-—
ful employees was to a full perfcrmance level of GS-11 or above. Occupations requiring

both the stated experience and the necessary configuration of abilities assessed bv
the written test were filled primarily through the FSEE.

Some years later, in 1963, the occupational ccverage was reviewed. Certain
scientific and professional positions which required highly specific and extended aca-
demic preparation were determined to be r3sre properly filled through other techniques
of examination, and were excluded from FSEE coverage. Simultanecusly, the writ-en
test was reviewed for the remaining nccupational coverage. The measurement of abstract
reasoning ability was dropped, so that the test now measured verbal and quantitative
abilities. _

The need for & new written test. The test was kept under continual review, =nd
by 1970 1t was clear that changes were desirable. The examination itgelf was almost
fifteen years old. The test wa worxing well but it was now technically feasibie to
introduce significant improvements. Advances in data processing capability mace
differential weighting of test scores ¢f large numbers of applicants practical. The
FSEE written test measured two abilities, verbal.and quantitative, determined by job
analyses to be necessary to learn and to progrésé to full performance levels in the
occupations covered by the examinstion. Further, the verbal section carried approxi-
mately twice the weight of the quantitative section, a weighting which, while it was
optimal for a majority of cccupations and nence useful for the mobility concept, might
not be optimal for all FSEE occupaticns. While the written test of the FSEE was
designed to measure two abilities which were and are common job requirements, technical
advances made it feasible to measure additional abilities to reflect more accurately
and comprehensively ro:l, reasonable, and important qualifications underlying effec-—
“ive job behavior.

It was recognized that a systematic process was necessary to ''determine the rela-
tive importance of the qualification reruirements for the job in order to identify
those of greatest relevance for measurcment and, if appropriate, for later weighting
when measures are ccembined" (USCSC 1972). It s also recognized that existing methods
of job analysis did nct provide efficient if + ification of underlying abilities common
to large numbers of occupations.

For these reasons the United States C! il Service Commission decided in late
1972 -to undertake the development of a new cxamination for the entry-level positions
ot professional, administrative, and technical Federal accupations.
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Strategy cf validation -- ~onstruct validizv. Tes:z development “2gins with the
choica of a strategy tor wa.:idat t
s 2

ing the teci —=- to2 wWar 0 which the degr2e to which the
test measures what it ic supposed to measure will be shown Profsssionals in testing
have concurred in stating their zoals for assessment of human characteristics, ag codi-
fied in Standards fer Eaucational and Psychological Tests (American Psvchological
Associaticn, American Zducatiorzl Rese-rch Assoc.acion, & National Council on Measure-

ment in Education, 1974). They agice that "questlons of validitv are questions of what
may properlv be inferred from 2 test scora" (Standards, p. 25) and propose three types
of strategy to expricate the rels isnship betw=-n the test prediczor and the inferred
critericn-related final producc or critecion: 1 1 4 validizy, content
validitv. and conscruct validicy. 3 depends upen the empirical
statisti~al re:ractionship between test score an of some critarion, such as
academic grade or icb performance. Cortent satid ies that the test measures

some representative sample of the content of the crit n, such as cenographic skills
or knowledge of lathe operating procedures. uonstrust validity recguires hypothesizing
of various psycliological consZructs important - r performance both on the test and on
the criterion: the development cf measures of tiese constructs; and the gathering of
evidence to support boln the relationship of the predictor and the criterion via the

conctructs as well as to euplicatie the constructs themselves. Tt 1s obvious that
“lhese aspects of ~alidity can be discussed iunde

pendently, bug only for convenlence.
v . . ." (Stcadards, p. 26).

Thev are interrelated o-~zrational.v, and legical

In detewmining the process 1o use in validatiug the new 2xamiaation, it appeared
that content validity wzs least relevant. Selecrion would »e of individuals who
could progress to succissful performance in occupations feor which they currently had
no knowledge or experi nae, occupations that could easily change from the time of
their selection to the time of their achieving jonrnevman status. The case for cri-
terion-re.ated validity was more plausible, but ix could not be accepted as the sole
strategy either, for two reasons. The first is the technical infeasibility of

collecting enough job incumbents together o perform satisfactory statistical studies.
The cccupations to be covered are diverse. For wost, there are relatively few incum—
bents, these workers ave often scarteref amon: many gecgraphical areas and Federal
installations. Jccupations with larger, numbers of incumbents might or might not empha-
size the same duties depending upon the| requirements of their employing agencies. The
second reason, mi:ch more critical, i1c that this validation strategy has limited generali-
zability. Criterion-related studies in those occupations where data collection is
feasible would assess whether scores on the written test were statistically correlated
with measures of job performance criteria. Such studies in themselves can explicate
neither the methodology used in job anzlysis, nor the procedures used in written test
specification and construction, nor the scientific judgment required to relate the
written test to the job analysis. Further, such studi - individually would say little

if anything about the proper use of this written test for occupations where criterion-
related studies were not feasible but job analysis was. What must be validated for

this examination are the psychological constructs posited. A serles of iriterion-related
valicity studies can ve the means of providing much of the evidence required for con-
struct validity.

The first step in the validation process was to select the constructs, specify their
assessment both in z7e job and in the written test, collect preliminary data supporting
the identity of the constructs and the relationship of test to job via the constructs,
and plan the subsequent research required for complete dqcumentation. Empirical evidence
is vital to any validation strategy, but the gathering of it need not be limited to cri-
terion-related statistical ;tudies. Rather, empirihalpevidence is necessary to elaborate

1
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And. 23 one o ¢ Jeans o1 VPSYInanelrirs has oo
The --~ini which we wan: ta Take 18 Ii.ad rationa
b b)

Research object . 2w O e @ considerations. the objactive of rhe
PACZ Tésearch wae< the identification of a set a7 construct valid cognitive ahkilities
tes<is appropria for selection of applicants for s Sroad range of professionzl, a- min-
is.rative, ani technical Jccupations These occupaticas have a usual entry level cf
GS-3 or GS-7 and a full performance (journevman) level of 6S=9 or above. The outcome
of the research was to include the feclilowing: !

I. Identification of
structs, requiraed for succ

2 Developments Y Cob anailvsis.
assessment of the vral abillitics for

3. Specification 0f a new written rest which would assess the performance of
applicants in each abilitwv and which would provide differencial weighting of ability
test scores for differing job requiremen:s.

4. Specification of rieed for :uture research studies tec provide additional
support and documentation of the v.nstruct validation strategy used to devalop the

new examilnation.
METHOU

To reach the objective, the research team had to choose a manageable number of occu-
pations té study, then list the duties of each, and then define the abilities underlying
successful performance of the:e duties. Next, the researchers’had to find ways to rate
the duties for importance in ~ach occupation, to rate the ab’'lities for their importance
to performance of each duty, and to combine these o railngs so as to provide weights
for each abjility in each occupation. Finally, tests had to be deveioped to measure
the abilities. The detailed procaduras by which these steps were accomplished are
described below.

Selection of occupations for stuc.  Since some 120 Federal occupations fit che
scope of coverage requlirements described above, It wis necessary ty reduce the joh
analysis problem te a manageable size. Hanpower neced projactions were not available,

L.t records of placements in 1970 and 1972 were. The researchers assumed that while

seme fluctuation in hiring rates would probably occur, a reasonably large sample of

the occupations in demand by agencics would embody more than hal! the hires to be made
under the PACE. Accordingly, 27 su:! Jccupations were selected for intensive analysis.
Table 1 lists these occipations with the numbers of placements in 1970 and 1972. 1In all,
selections in these occupations account for over 69 percent of hires from the Federal
Service Entrance Examination in those vears. Inspection of Table 1 reveals the wide
diversity of the occupations. Many of them are found only in the Federal service, some



in only one :deral agency. With few exceptions, it Is unreasonable to require elther
specific aca. nic preparatlon or wOrkK exf rience 0%
It was aprarer that ranking of candidate . would have to depend on measures ol those

ra
abilities whic: were basic to successiul performance 1n them.

applicants for these occupations.

"In-Demand' High Use wvccupational Series
for 1970 and 1972 Combined:

Series Occupation Placemen.cs’

993 Social Insurance Claims Examining 1697
1890 Customs Inspection 997
1169 | Internal Revenue Officer 360
105 Social Insurance Administration 882
334 Computer Specialist 830
526 Tax Techniclan 770
1811 y ‘ Criminal Investigating - . 619
.00 Budget Administration 540
201 Personnel Management 533
1102 ! Contract and Procurement 493
343 Management Analysis 389
110 Economist » 373
396 Veterans Claims Examining 364
570 Financial Institution Examining 346
1816 Immigration Inspection 340
2001 General Supply 266
187 Social Services 235
967 Pass rt and Visa Examining - 211
1854 Alcohol, Tobacco and Firearms Inspection 202
1710 Educational and Vocational Training 193
962 Contact Representative - 181
1082 Writing and Editing ‘ 143
1810 General Investigating . 135
1081 Public Information S3pecialist 105
1712 Training Instruccion 98
685 Public Health Program Specialist 65
180 Psyczhology 52
12,069

i

|

) 1
. . !
Note. Data for 1971 were not available at the’time of the study. Data Scurce:
Bureau of Recruiting and Examining, U.S. Civil Service Commission.
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Identification of major duties. The Civil Serv o Commission conducts intensive
analyses ol occupations to develop elassitication anc qualification standards. These
analyvses are portformed by skilied aveupationsl analvst . in accordance with accepted
position classification practices. (1

sssificatio standards identify and group jobs
WIth common contens into oceur gl fong for job cvaluarion and pay purposes.,  These

stamdards provide 1 croduties performed by incumbents of the oceupa-
tions.  As suocl . SITES ? sarting point for the speeial job analysis
L Fovod T irchi, cualdiieation standards delineate education,

CEpeTLenee oans olher regnivem nts Lo oestablishing minioum eligibii..v at various
vrade Toovels withi :

X S P PACH test owas to be designed to identify appii-
cants woe weuld be o superior pertoraers on the job.  The researchers, then, were not
Interested in measurine (he chara oristics needed for barely acceptable performance.
Thorefore. litele use was made of the qua’irication standards in this study.

The classitfication standards were reviews!, and the major Jutiles performed at the
vrade level occupled by the greatost number o cmplovees were extracted. This as taken
to be the "journeyman' ar "tfull porformance” lovel to which most of those entering the
occupation at the €S 5/7 levels could expect eventually to advance. The number of major
duties wvarled depeniing upon the content of the occupation.

Identification of knowledzes, skills, abilities, and other worker characteristics.
As major duties were extractod from the classification standards, the researchers
educed a set of 31 knowledges, skills, abilities, and other worker characteristics
(K550's) underlying successful performance in the occupations. These variables were
defined in terms of the behaviors associated with them, and, where appropriate, the
definition included examples of-job situations in which the KSAO's are important.  The
aim ﬁﬁs_to list KSAO's that haq been'describcd in Fhe measurement literature. With .
respect te content and lewel of specificity, the list of 31 KSAO's resembled lists pre-
viously developed for selectlon purposes by the Amevican Institutes for Research
(Theologus, Romashko, & Fleishman, 1970) and the Civil Service Commission (Primoff, Note
2). The KSAQ's were to provide a framework for describing the occupations in terms of
the -“tributes of successful performance and to-provide a basis for selecting abilities
to be measured by the written test. A cdomplete list of the KSAO's, with their defini-
tions, i5 provided in Appandix A

Rating of dutv importance and time spent_in performance. A sample-of employees
In senior-level and supervisory positions was selected for each occupation. These
"subject matter cxperts' (SME's) were chosen from 26 Federal agencies, in locations
throughout the country, that were major emplovers in the occupations. Seventy-six
separate uroups of SME's, a total of 1241 persons, participa-~d in the research.
The rating sessions were vach conducted by one of three of the members of the PACE
team of researchers, each of whom specialized in several of the occupational series.
Table 2 shows characteristics of each occupation. and the distribution of SME's among
the ‘-cupations. :

)

The SME's were asked to review the list of duties for their occupation. The first
group to review an occupation was encourared to amend the list of duties or add to it
as appropriate. Considerable discussion nnder the guidance of the researcher often
characterized this part of the procedure, with resultant changes in wording of existing
or propesed duty statements. Subsequent SME groups in the occupation did not change
the list but were free te add to it.

Subject matter ecxperts next rated each duty for its importance in the context of
successful performance of the total job. Thev ther ated each duty in terms of rela-
tive amount of time spent in its performance.

/. ) T
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The following rating scales were used:

Time Spent on Duty Compared to

importance of Duty for Job Success Other Duties Performed
0 No Importance 0 No time spent
1 Iasignificant 1 Very Much Below Average
2 Slight Importance 2 Below Average
3 Some Importance i 3 Slightly Below Average
4 Important 4  Average
5 Very Important 5 Slightly Above Average
6 Great Importance 6 Above Average
7 Critical 7 Very Much Above Average
-TABLE 2
Characteristics of 27 PACE Occupations and
Distribution of Subject Matter Experts
' No. of
&4 ) : : Modal No. of No. of SME
Series Occupation Grade Duties SME's Groups
105 Social Insurance Administration 10 . 20 68 4
110  Economist E : _ 14 12 40 3
180 Psychology ‘ .13 10 9 1
" 187 ' Social Services . 7 6 16 .
1201 Personnel Management - 13 16 77 5
334 Computer Specialist 12 11. 73
343 Management Analysis _ 12 - 13 60 4
526 Tax Technician 9 9 53 3
560 Budget Administration 13 14 69 5
570 Financial Institution Examining <12 9 20 1
685 Public Health Program Specialist 13 6 - 20 2
962 Contact Representative 9 7 40 2
967 Passport and Visa Examining - 10 7 16 1o
993 Social Insurance Claims Examining 10 10 78 4
996 Veterans Claims Examining 12 8 40 2
1081 Public Information Specialist 13 - 10 25 -2
1082 Writing and Editing 12 9 30 5 2
1102° Contract and Procurement 12 8 58 4
1169 - Internal Revenue Officer 12 - 11 71 L4
1710 Education and Vocational Training 9 16 39 2
1712 Training Instruction 9 6 40 2
1810 General Investigating ' 11 8 o 36 2
1811 Criminal Investigating . 13, 14 60 &
1816 Immigration Inspection 9 6 36 2
1854 Alcohol, Tobacco, & Firearms Inspection 9 10 34 2
1890 Customs i spection 9 10 68 4 .
2001 General Supply g 19 65 4
1241 76

"
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Rating of K3AO's. After completing the ratings of duties, the SME's studied the
list of 31 KSAO's described ecarlier and shown in Appendix A. They then rated each

>
he same 0-7 impor-
tance scale that was usced for dnty lmportance ratving was emploved for KSAO importance
rating.

KSAO for its overall lmportance to successful joh perfarmance,

for the written test. The identitication

i Tad a great amount of information
essential to developing a sound examination. lHowever, this information was nnt suffi-
cilent. There remainsd the problens of tdentifying testable abilities :that applied to

ldentification ot ahiltities
and rating ol dutlies and underl- in

Drag

S supni

~all the jobs covered and of choosing appropriate item types to measure these abilities.

To accomplish this, the reszarchers examined the KSAO's and the factor analytic liter-
ature relating to cognitive abilicty measurement., Atfention was focused on cognitive
abilities because of their known usefulness in predicting job performance, and because
of regulatory and practical restrictions on other measures. It was not possible, for
example, to measure several aspects of personality, as the Federal Personnel Manual
(Chapter 337, Subchapter 1-5i) expressly prohibits the use of personality tests except
as part of a medical determination of fitness (U.S. Civil Service Commission, -1969).
Certain other KSAO's, such as object perception and physical stamina, were given rela-
tively low importance ratings by SME's, and were therefore not considered further.

Several sources of information were consulted in the effort to identify appro-
priate testable ab.lities. The most comprehensive compilation of evidence concerning
cognitive abilities measurement was found in French's monograph (1951), Despite its
age, this monograph remains a major source of information about factors extracted from
aptitude and achievement tests. It integrated results obtained in 69 factor analytic
studies, and identified 59 factors. Item types included in these studies form the
basis of most of the abilities tests in use today.

"' The cognitive components of the 31 KSAO's described earlier were compared with'
the 59 fdctors in the monograph. Neither the set of KSAO's nér the factors in the
monograph were designed to consist solely of cognipive abilities, so it is not surpris-
ing that only six matches were found. The content of KSAO's has already been discussed
in this report. The French monograph included many noncognitive factors, such as
ambidexterity and liberal-conservative. Table 3 lists the matched abilities and the
number of instances the factor was identified in the monograph. Certain of the matches
do not-reflect exact  correspondence. General reasoning ability relates to the factors
of deduction and induction, while arithmetic computation and quantitative reasoning
relate to the number factor described by French. Lt should be noted that quantitative
reasoning is often found to load on deduction and verbal comprehension factors. Fur-
ther, the literature relating to cognitive abilities testing is complex, and cognitive
factors are generally scmewhat interdependent. Six abilities, for which there were
reasonable matches with those identified in the monograph, were selected for closer
analysis of their relationship to job performance. .

The six abilitles as they were redefined, constituted the set of cognitive ability
constructs for which PACE test items would be developed. These abilities are well
established, they appeared to-be reasonably related to successfil per formance o the
kinds of jobs to be filled from PACE, and they appeared to be a manageable number to

“include in an examination for employment in which large numbers of applicants are

assembled for examination administration,.<

1

“The test which ultimre-ely was deveioped measures only five abilities, but takes

~almost f{nur hours to admini "»or.



TABLE 3

PACE Cognitive Abilities Matching
Factors Described by Freanch

Cognitive Ability Factor
General Reasoning Ded 'ction (37)
General Reasoning Induction (9)
Judgment ‘ Judgment (53)
Memory : o Associative Memory (16)
Arithmetic Computation . Number (35)
Quantitative Reascning - : . Number (35)
Reading Comprehension Verbal Comprehension (46)

Note. Numbers in parentheses indicate the number of studies in which the factor
- -was found. ) -

N

Definition of abilities. The abilities were defined to reflect both the mental
operations involved in the jobs and the work processes to which they were most applicable.
The ability definitions which follow were given one~ or two-word labels. This was:
done with great reluctance, for editorial convenience in making reference to specific
abilities in the remainder of this report. Short labels, such as these, are irade-
quate to describe the abilities, and can result in misunderstanding when used in
communication with persons who are not thoroughly familiar with the fuller descriptions
presented in chis paper. " Readers are cautioned to avoid using such labels without
ascertaining that their audience is familiar with the full descriptions of the

. abilities, )

1. The ability to reason from principles to the implication of these principles in
specific situations. The ability to reason from given premises to . .eir necessary
N conclusions. The ability to think clearly about the implications of given facts.
. This ability. would be very important in developing a system, plan, or procedure..
For convenience, it is referred to as deduction in the remainder of this report.

2. The ability to generalize from specific data to general facts. The ability
. to examine specific facts and to -arrive at ai understanding of their.underlying
relations. This type of reasoning includes the formation and testiipg of hypothe-
'gses. It would be important in solving problems. Hereafter referrgd to as
“induction. \ ’ i

)
v
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3. The ability to solve a presented problem when all the facts for solution necessary
: are not given, Solution to the problem involves making some reasonable assumptions
or anticipating what the most likely of several possible occurrences might be.

This is the ability to make good decisions in such circumstances. It is important
when decisions must be reached based on incomplete evidence. Hereafter referred

to as judgment.

4. The ability to retain a large quantity of information. This ability is important
vhen a large quantity of information must be quickly recalled, or when the refer-
ence system for storing nceded information is inadequate. Hereafter referred t«
as memory.

5. Facility in manipulating numbers in any form. This ability is important where
numbers are utilized. They are either calculated or numerical problems are solved.
Hereafter referred to as number.

6. Knowledge of, understanding of, and the ability to manipulate the English language.
Effective command of the English language. This ability is important when the
duty requires use of the Fnglish language. Hereafter referred to as verbal
comprehension, >

Rating of abilities proposed for the written test. A group of six personnel

- research psychologists not previously associated with the study was assembled to rate

the importance of each of the six known ability constructs for medsurirc performance
of the duties performed in the 27 jobs. Classification staudards were studied, duty
lists were reviewed and understood, and ratings were made in strict accordance with the
definitions of the abilities: These psychologists were all experienced 'in the use of
tests for selectiqn of employees. They used the same rating scale_ that was used by

the SME's to rate duty importance., : .

Analysis of data. For each occupation, ratings had now Leen obtained on eight-point
scales for the importance of each duty for successful job performance, the relative amount
of time spent on each duty, the importance of each of the six abilities for performance
of each duty, and the importance of 31 KSAO's for overall job performance in each -
occupation. - B

Reliability of the various ratings was measured by dividing the rater groups into
random halves and calculating the product-moment correlation ‘coefficient of the mean

ratings of each half for each duty or ability being rated.

A critical link in the chain of procedures leading from job requirements to the
tést was the mathematical procedure for combining ratings of duty importance and time
spent with ratings of ab/lity importance for duty performance. It was this combina-
tion that would provide sa economical determination of the relative importance of the
abiiities for job performance in each occupation. Relative importance of the abilities
was to provide the basis for weighting subtests designed to measure the abilities,..

12 17 o



For|each of the 27 occupational series, the importance of each abi

was calculated.

The formula for

}\.

Means of SME ratings
divided by two, and multiplied by the
ability for performance of the duty.

occupation were summed and divii d by
accomplishing this is:

duty 7;
= 1)'23
'y

= The mean rating of importance of duty J;

= The mean rating of time spent on duty J;

N duties of the occupation

6 abilities

X
~

= Number of duties in the occupation

~f duty importance and time spent
psychologists' ratings of the importance of the
The resultant products for all the duties in the
the total number of duties in the occupation.

= The importance of ability © for the occupation:

y comstruct
.2re summed,

@)

= The mean importance rating of ability 7 for performance of

While this formula yielded valuable informdtion concetniﬂg\éhe importance of the

" ability construég
each ability to

s, there remained the problem of determi
e applied to test scores for each occupation.
< occupations to be included in PACE made it impracticable to conduct criteribn-related
) validity studies to obtain test weights through multipie correlation techniques.

nigg the relative weight of

The large. number of

How~

ever, the comprehensive rating process of duties and abilities for the sample of occu-

pations could provide weights with one additional step.

This was done by obtaining

for each atility its proportion of the total of all the ability importance (47) values
in each nccupation. The formula for this ﬁﬁ simply:

where:

AW,I:
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Weight of ability 7 for the

Importance of ability 7 for

1,

, 6 abilities

fred

n

occupation;

the occupation,
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.semple questions glven to each PACE competitor.

These values were rounded to whole numbers for examining ronvenience, since applying
fine weights adds practically nothing to the predictive validity of a test battery
(Daves & Corrigan, 1974)., Rounded weights were expected to provide a manageable

number of weighting patterns, each including one or more occupaticns Rounded weights
were derived by multiplying the A¥ values by ten and then rounding to a whole number.
These weights could then be used ‘fferentially to predict success in various occupa-

tional categories.

It is often desirable to classify a large number of elements according to some
presumed relationships. To accomplish some objective groupings of the 31 KSAO's and
the 27 jobs gsampled in this research, factor analysis procedures were employed. Fac-
tor analysis is a procedure used 'to assign each entity or element to a group such
that there is a well-defined basis for 'belouging to a group' and that the groups are
clearly distinguishable cne from another'" (Harman, 1972). A factor analysis of
ability importance would group the occupations according to the relative importance
of each ability for each occupation. The occupations had already been- grouped in
terms of the similarity of their 47 weighting patierns. These two procedures should
provide similar results, because the ba51gﬂﬂata, ratings of importance of abilities,
are the same. A second factcr analysis wad undertaken to group the 31 KSAO s into
categorles which could be compared to the abilities.

Choosing acceptable measures of abilitl es. Identificaticn of specific test .
question types to measure the abilities was deferred until data analysxq was completed
and the final determination of abilities to be tested was made. belect1on\of question
types was based on both technfcal and administrative considerations. Where feasible,

‘two question types would be employed for each ability. The monograph of French (1951

and the Manual for kit of reference tests for cognitive factors (French, Ekstrom, &
Price, 1963) served as the primary sour.es for 1dentification of test question types.
Since the test was to be administered to some 200,000 persons per year, quest1on\typc‘
had to be amenable to group administration with machine scoring of answer sheets.'
Accordingly, it was decided that questlons would be of five- alternative multiple-choice
format, but otherwise following the 'reference kit" question types as ckosely as pos-
sible. Where deviations from the reference kit tests were to be made, care was to e
taken that the mental processes required to answer the questions would conform to the

.mental processes required to answer questions in the corresponding reference kit tests.

The descriptions of the question types which follow are adapted from the booklet of

The ability to reason. from general principles to the ‘implications of these prin-
ciples in specific situations, to reason from given premises to their necessary con-

~clusions, is measured by 1nference questions and tabular completion questions. The

inference question type presents a statement which is to be accepted as true and should
not be questioned for purposes of the test. The correct alternative must derive from
the statement without drawing on additional information not presented. Incorrect ‘
alternatives rest, to varying degrees, on the admission of new information. Inference -.
is a test for the syllogistic reasoning factor in French, Ekstrom, and Price {1903).

_ Tabular completion questions present charts or tables in which some entries are missing.

The examinee must deduce the missing values. This questicn type has a mean loading of
.46 on the déduction factor in two studies noted in French (1951).

Letter series and flgure analogies question tyges measure the ability to gener-
alize from specific data to general facts, 1dent1fy1hg underlying relations or anal?
ogies in the data. Letter series questions coneist of a set of letters arranged in a
definite pattern. The examinee must discover what the pattern is and determine the
letter which should occur next in the series, Letter\series occurs in ?our studies
included in French (1951), in which the mean loading dn induction facfors was .49,

e
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Figure analogy questions each consist of two sets of symbols where a cormon character-
istic exists among the symbols 1in each set and where au analogy is maintalned between
the two sets of symbols. A symbol is missing from one of the sets. The examinee

must discover which alternative fits rhe missing symbol in such a way as to preserve
the characteristics commoa to the second set and to preserve the analogy with the first
set. This question type {its the description and is similar to the Fioure Classifi-—
cation Test. in the reference kit of French, Bhstrom, and Price (1963).

The ability to solve problems when all the relevant facts are not given, to infer
missing facts in data and missing events in aut-of-order sequences, is measured cur-—
rently by a test of comprehension. In fiscal year 1977, logical order of events ques-—
tions will al« be used to measure this ability. In comprehension questions the egxaminee
is required to .utermine the most plausible or reasonabl® alternative which might
ex” lain or follow from a given statement. Selection of the best alternative requires
general knowledge not included in the original statement. While more than one alterna-
tive may be plausible, the correct answer 1s the most plausible of the alternatives.
Comprehension had a mean loading of .54 onrr the judgment factor in two studies reported
in French (1951). Logical order of events questions require the candidate to determine
the most reasonable sequence of occurrence of a set of events. This determination may
require application of general knowledge to infer missing concepts or events that are
essential to the sequencing of the elements of the set., This question type 1is suggested
by the Practical Judgment and Sequence of Maneuvers tests identified as measuring the
ability as exposited in French (1951). :

The ability to perform or check arithmetic operations and-to solve quantitative

“problems of varying complexity is measured by computation and g§ arithmetic reasoning

questions. Computatic.. questions require straightforward calculation and may include

decimals, fractions, and percentéges._ Arithmetic reasoning questions are word problems
which require quantitative reasoning processes for .théir solution. These question types
have mean loadings of .48 to .82 on the number factor in studies noted in French (1951).

//f//Verbal comprehension ability 1s measured by reading comprehension and vocabulary

re
_—~"questions, Reading comprehension questions require the examinee tc read a given para-
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graph and to select an answer on: the basis of comprehension of the conceptual content-of
the paragraph. The correct answer 1s either a ;i wsorded statement of the main concepts
in the paragraph or a conclusion so inhercent in the paragraph content that it,is equiva-
lent to a restatement. Reading comprehension tests had a mean loading of .66 on the
verbal comprehension factor in six studies noted in French (1951). Each vocabulary
question contains a key word and five alternative choices. The examinee is to select
the alternative word that 1s closest in meaning to the key wmord. The lncorrect-alter~
natives may have a more or less valid connection with the key word. In some cases, the
correct choice differs from the others only in the degree to which its meaning comes

> close to that of the key word. Vocabulary had a mean loading of .80 on the verbal com-
_prehension factor in two studies noted in Frenci: (1951}.

No adequate” paper and percil test of the ability to retain a large quantity of
information could be found. Tests of short~term memory are available, but the profes-
sional, administrative, and technical jobs included in this study were adjudged to
require long~term mémory. Therefore this ability was not included in the test develop-
ment plan. i

oy"
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RESULTS AND DISCUSSION

Ratings of duty importance and time. Subject matter experts rated the importance

and time spent for each dutv 1n their occupation in the manner described earlier.
Appendix B contains means and standard deviations of importance and time spent ratings
fer each duty Yor each occupation. Number of SME raters is indicated for each occupa-
tion. Inspection of Appendix B sugmgests that duties varied considerably within occupa-

~tions in both importance and time spent. This suggests the raters undertook their

‘tasks seriously and made well-recasoned judgments, as halo and inflationary rating ten-
dencies are not apparent,

As might be expected, occupations with greater numbers of duties tended to have
lower average ratings than did occupations with fewer duties. That is, thé greater

the *number of duties, the less important any single duty tended to be, and the less
time'spent on it. The correlation between number of duties in the occupatien and mean
lmportance rating was -.70. This re latlonshlp makes it improper to attribute any sig-

nificdnce to differences in 47 values between occupations. A7 values appear to be
useful®in this study only to ascribe relative weights within occupations.

Reliability estimatiés were obtained by computing product moment correlation coef-
f'cients betwen mean ratings of randomly selected halves of the rating groups. Correla-
tions were corrected by the Spearman-Brown prophecy formula. Table &4 lists reliability
coefficients. for subject matter expert ratings of duty importance, duty time spent and -
KSAO importance. All bnt five of the 8] coefficients reached statistical’significance.
This is especially remarkable in view of the small numbers of duties in many of the
occupations. In fact, there were six duties in each of the two ogpupatlona in which -
nonsignificant coefficients (p > .05) occurred for both importance and time spent
ratings. In the occupation where the other nonsignificant coefficient was obtainad
theré were seven duties. These results indi~ate that the SME's understood their tasks
and rated from a common frame of reference. The duties and KSAO's were well defined
and carefully rated. '

The relation of duty importance to relative amount of time spent was explored by
correlating mean SME ratings of these variables. Table 5 lists these correlations for
the 27 occupations. Twenty-five were statistically significant (p < .0%), Most of .
the co relations were of high magnitude, fully 20 of them above .Y90. This very strong
relationship between importance and time suggests the measures can be nsed interchange-

‘ably. This finding supports the position of Christal (1974) that time spent ratings

can be used in task analysis systems. According to Christel, relative time spent ratings
are preferable to duty importance ratings in calculating degree of similarity between
positions.

.Rating of abilities proposed for the written test, The psychologist ratings of
the six abilities proposed for the written test were to be combined with Sh.o ratings of
duty importance and time spent to provide the basis for weighting test parts. Table 6
presents rellabllltj estimates of these ability ratings. The coefficients were obtained
by dividing the six psychologists into two equal sized groups, calculatlng ‘the correla-
tion of the mean ability ratings over the duties in the occupation, and correcting for
a double-sized group by-the Spearman-Brown formula.

The psychologists appear to have rated the abilities qulte rellably, especially
in view of the small number of raters, the difficulty in making the required inferences,

16

(A%

b



O

ERIC

Aruitoxt provided by Eic:

TABLE 4

Corrected Pearson Product Moment Split-Half Reliabilities of
SME Rating of Duty Importance, Duty Time Spent,; and KSA0's

Reliability Estimates

17

P

No. No.
Series Occupation of of Impor-  Time KSAO's
' -~ Raters Duties tance
105 Social Insurnnce Administration 68 20 97%* 98%* 98 %%
110 Economist 40 12 91 =% 94 %% 97 %%
180 Psychology 9 10 92%%* 847%* 89 %*
187 Social Services 16 6 71 48 94k
201 Personnel Management 77 16° 96** 96%* 98x*
534 Computer Specialist .73 11 96 %% 95%* 97 ¥
343 Management Analysis 60 13 92%% 9l¥*=* 98%*%
526 “Tax Technician 53 9 98 %% 98 %% 98 %x
560 Budget AdminiStration 69 14 92%% 92%% 96 ¥
570 Financial Institution Examin.ng 20 9 G4 95%% 95 %*
685 Public Health Program Specialist 20 6 . 43 77 94 %%
962 Contact Representative 40 7 96*x 98 % 97 %%
967 Passport & Visa Examining 16 7 13 90%* ¥ 81l
993 . Social Insurance Claims Exzamining 78 10 96 %% 99 98 ¥
996+  Veterans Claims Examining 40 8 TATY 86 95%%
1081 Public Information Specialist 25 16 145 94 %% 93 %%
1082 Writing & Editing 30 9 86%x*x 8o*w . 95%*
1102 Contract & Procurement 58 8 94%% - 97 %% 98 .
1169 Internal Revenue Officer 71 1r 99 1OQ** . 9g¥*x
1710 Education & Vocational Training 39 16 94 %% 96 % ~ 95 %%
1712 Training Instruction 40 6 97%% ges 98%**
1810 General Investigating 36 8 100+ 9¢ 96 **
1811 Criminal Investigating 60 14 92%% 983 97 %%
T 1816 Immigration Inspection 36 6 88 98+ 97 **
1854 Alcohol, Tobacco, & Firearms Inspection 34 10 94 %k 94%% 97%%
1890 Customs Inspection 68 10 844 953 97 %
2001 General Supply 65 .19 95%% 95%%* G4
Mote. Decimal points have been omitted.
*p < .05
*k p < .01 -+
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Correlations Between Mean SME Ratings of
Duty Importance and Relative Time Spent

-
TABLE 5

Series Occupation - Duties Correlation
105 Social Insurance Administration 20 98 **
il0 Economist 12 88**
180 Psychology 10 \ 9] %%
187 Social Services 6 \ 99
201 Personnel Management 16 \ 99 %
334 Computer Specialist 11 98%*
343 Management Analysis 13 \ 98 %
526 Tax Technician 9 98 **
560 Budget Administration 14 95%%
570 Finaacial Institution Examining 9 9l F*
685 Public Health Program Specialist 6 82%
962 Contact Representative 7 94 %%
967 Passport anc Visa Examining 7 54
993 Social Insurance Claims Examining 10 g5%%
996 Veterans Claims Examining. 8 92 %%

1081 Public Information Specialist 10 94 %%
1082 Writing and Editing 9 99
‘1102 Contract and Procurement 8 90%*
1169 Internal Revenue Officer 11 g8t
1710 Education and Vocational Training 16 9E*%
1712 Training Instruction 6 35
1510 General Investigating 8 95%%*
1811 Criminal Investigating 14 85 %
i8lé6 Immigration Inspection 6 g0**
1854 Alcohul, Tobacco, and Firearms Inspection 10 70%
1890 Customs Inspection 10 94 %
2001 General Supply 19 99 ¥
Note. Decimal points omitted.
* p .05
N
*% p .01
18
29
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TABLE 6

|
\

Corrected Pearson Product-Moment Split-H-7f Reiiabilities of

the Means of the Psychologist:’

Ratings of Abillitiles

< [
w ! ' 4 > M — B g
L S ] O <l b Y [NV}
. s — J o J o 60 o] Q L0 &
Series Occupation 5 = g g . § 5388
A ] 1= o] = = >
105 Social Insurance Administration 20 78%% Thkx  J3%k%  [8* T7%% T4%%
110 Economist 12 T4x%  Qlkk  Qhkk  BGuk B0k gk
180 Psychology 10 51 92%% H4%  95%%k B3¥*  B5u*
187 Social Services 6 74 ~22 58 oc 93%% 95%%*
201 Personnel Managerent 16 Th4%% 92%% B2¥%*k f2%%x  BOH¥Y HTE%
334 Computer Specialist ‘ 11 75%* 65% 76%%  9l*k 26 88 **
343 Management Analysis 13 92%%  67%  9Q0¥* 9gl¥% 82¥%* 715%*
526 Tax Technician 9 82%% 44 88*%% 60 88 ¥ 89+
560 Budget Administration ; 14 84%*% 4]  8l*% 35 67%%  gli*
’570 Financial Inst 'tution Examining 9 89 96%% 87¥* T]k  G4x*k 93*%*
685 Public Health Program Specialist 6 69 "T95%%  9Q**  92%%k  g5k% 98**
962 Contacc Representative 7 87 89%%k 92%% 87wk QQ¥* 92%%*
967 Passpert & Visa Examining 7 81%* 96%* 95%% Q2%%x 74 68
993 Social Insurance Claims Examining 10 9% 73% 90**  78%% 87#x% 81%%
996 Veterans Clzims Examining 3 77% 63 88** BB¥* B4k 70
ib31l Public Information Specialist 10 95%%* 51 96%* 67%* 90#** 77K
1082 Writing & Fditing ‘ 9 80%%x 45 Bl¥* 69%  98¥¥  9l¥w
1102 Contract %4 Frocurement 8 -~13 73% 5% Th* 92%% = 8l*
1169 Internal Revenue Officer ' 11 76%%  90%* B8l¥x 56 95%*%  gl¥
1710 Educaticn & Vocstional Training 167 67%* 68**  B4xx  RQ9uk  GOEk  BB/¥H
1712 Training Instruction .6 85% 92%% g5%% 88 g5% =56
1810 General Investigating 8 §5%% | 72% 97%* 70 92%% 94 7%
1811 Criminzl Investigating 14 81%%  83** 48 86*% 40 95%*
1316 Immizration Inspection 6 68 86* 88%* 63.. . 91*: 76
1854 Alcohol, Tobacco, & Firearms Inspec. 10 69% 8O**x Q94xk B2¥x Qglk* 85%%*
1890 Customs Inspection 10 88%% 4] 88%%x B7¥x  9l¥kk B4k
2001 General Supply : . 19 73%x 15 69**  HL4Fkk  Bo¥kk BTR%
Note. Decimal points omitted. S
* 1 < .05
< .01 .

g



\

O }

N \
and the tedium of the task. It should Le recalled thaﬁ the six ratevs became familiar
with the jobs through the use of classification standards. They were each required to
make 1710 separate ratings, that is they rated six abilities for each of the 285 duties
of the 27 occupations. Of the 162 reliability coefficients, 134 reached statistical
significance., The median value of the 162 coefficients value was .84,

Development of test weights for occupations. The subtest weights in Table 7 were
developed by application of Equations (1) 2nd (2) and the rounding procedure described
in the Method Section. Occupations are ordered in the table according to similarity of
weighting pattern. Seven categories accounted for all 27 occupations studied. Since
memory could not adequately be measured, the first two categories shown collapsed into
one, leaving six categories Iu cover the 27 occupations. Category A includes fiiteen
occupations; Category B, eight; and the remaining categories, one each.

In the classificaticn system for General Schedule occupations, series number
digits te the left represent the group of occupations in whizh a particular occupation
belongs. For example, the 560 series (Budget Administration) belongs to the 5, or
Accounting and Budget, occupational group; the 1811 series (Crimina: Investigating)
belongs to the 18, or Investigation group. fenerally, this research found that occu~
pations in the same group had the same weighting pattern. Abilities received weighte
of either two or one, with the exception of a weight of three for the verbal compre-
hension ability for the Writing and Editing occupation.

In order to provide another view of the way tha jobs tend to cluster according to
patterns of A which they might share in common, an iterative factor analysis with an
orthogonal varimax rotation procedure was carried cat on the intercorrelation matrix of
the ability importance valqes.3 This analysis was made across the six weighted comstructs,

-that is, correlations in the matrix were based upon ¥=6, Factors were then interpreted
using factor loadings, communalities, and percentages of variance accounted for by each
factor. Table 8 rhows the results of this factor analysis. Five significant factors
factors were extracted, accounting for a total of 100 percent of the variance in the
factored matrix. All the variance was accounted for because there were five degrees of

- freedom and five factors. The factor analysis, therefore, could not proper.vy be used to
test hypotiieses. The values were based on mean ratings and were, therefore, quite stable.
It is recognized that the factor analysis cannot be considered statistically strongs
However, the analysis can be use¢ful in describing the way these occupations tended to
group together in comparison with the ability weighting patterns. Because all variance
in the factored matrix was accounted for in the five factors, all communality values
were 1.00. Obviously ro items would be omitted in subsequent factor analyses.

The facters were named according to guidance provided by Harman (1967, p. 133):

“"The coefficients of a factor pattern indicate the ccrrelations of the variables with

*he respective factors and furnish the basis for naming them," and "The investigator

is guided by the magnitude of the factor weights in the selection of appropriate names
. for the factors. The name selected is usually suggested by the nature of the variables

having the largest correlations with the factors under consideration. This nam’:

should be consistent with th~ nature of the remaining variables which have low corre-

lations with the factor." =Iactor names are considered arbitrary., They are generally

necessary in research such-as this for understanding tne nature of the factor.

3The factor analysis, started with ones used as first estimates of communalities.
- The matrix was refactored a number. of times; first, until the number of significant
roots had been décided, then until the diagonal estimate had stabilized, that is, the
sum of squares of the factor loadings for a variable fell within .02 of the diagonal
value in the factored correlation matrix {(Buhler, 1973).
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TABLE 7

Rounded Weights of Abilities by“” cupation

§ & o L e e
Sof 8 . . B8R
o o =] = @ C Qv o
. . 3 o) &0 o ps) L 8o a
Series Occupation 3 = e 5 g P 3 g o
(] [ = = % > O
—
201 Personnel Management 2 2 2 2 T 2
967 Passport & Visa Examining “ 2 2 Z 1 d
393 Social Insurance Claims Examining 2 2 2 2 i 2
1712 Training Instruction 2 2 2 2 1 2 A
1810 General Investigating 2 b4 2 2 1 2
1811 Criminal Investigating 2 iy 2 2 1 2
1816 Immigration Inspection 2° 2 2 2 1 2
1890~ Customs Inspection o 2 2 2 1 2
185 Social- Insurance Administration 2 2 2 1 i 2
187 Social Services 2 2 z 1 1 2
343 Management Analysis i 2 2 2 1 1 2 :
685 Public Health Program Specialist 2 2 2 1 1 2. A
996 Veterans Claims Examining 2 2 2 1 1 2
1081 Piblic Information Specialist 2, 2 2 1 1 2
1710 Education & Vocational Training 2 2 2 l 1 2
110 Economist 2 2 2 1 2 2
LB Psychology 2 2 2 1 2 2
526 Tax Techniclan 2 2 7 l 2 2
560 Budget Administration z 2 2 1 2 2 B
570 Financial Institution Examining = 2 2 2 1 2 2
1102 Contract & Procurement 2 2 2 1 2 2
1169 Internal Revenue Officer 2 2 2 1 2 2 .
2001 .General Supply 2 2 2 1 2 2
) 334 Computer Specialist 2 2 2 1 2 1 C
) 562 Contact Representative 2 I 2 2 1 2 D
1082 Writing & Editing -2 1 2 2 3 E
1854 Alcohol, Tebacco, & Firearms Inspection 2 1 2 2 2 2 F
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No grouping of j.bs was nvpothesized. so these factors, made up of jobs, are
viewed purely in an investigative frame of reference.

Factor 1. Table 8 shows the loadings on the first factor. I..s factor accounted
for 49.5 percent of the total variance. The following occupations, with their grade

levels and factor loading, are representative of the factor:

Edi-ational and Vocational Trairing (%) .96
fersonnel Management (13) .96
Public Information Specialist (13) .96
Passport and Visa Examining (10) .95
Writing and Editing (12) .94
Training Instruction (9) <94 *

The fac:or appears to have class1f1ed jobs together which have verbal, nonquantitative
aspects in common. Analysis of duties of these occupations suggests the name for this
factor: Individual and organ1zat10ﬁal examining, tra1n1ng, and analysis.

Factor 2. The second factor shown in Table 8 has loadings which g¢roup jobs having
quantitative applicatlons in common. It accounted for 28.4 percent of the tetal variance
accounted for by the analysis, Typical jobs loading highly on this factor were:

General Supply (9) .95
Tax Technician (9) .94
Contr- and Procurement (12) . .92
Budget :cministration (13) . 88
Internal Revenue Officer (12) .87
Financial Institution Examining (12} ' .83

Because of the quantitative nature of the work, and the additional common denominator
of fiscal and material accountability, this factor was titled: Quantitative application
to fiscal, material, and research requirements.

‘Factor 3. This factor accounted for 10.3 percent of the total variance. Impor-
tant jobs loading on it were:

Computer Specialist {12) .99 ‘
Economist (14) .58
_Psychology (13) .58 -

— Management Analysis (12) 46

This appears to be a research and analytical factor W1th d& significant social component.
The factor was named: Systematic research and analysis. The lesser loadings and bi-
polarity (See Table 8) emphasized a social aspect of those jobs.

Factor 4. A fourth factor, representing 5,9 percent of the variance, grouped the

following jobs: ' ~
Customs Inspection (9) .57
Criminal Investigating (13) .56
Internal Revenue Officer (12) NSl
Immigration Inspection (9) .36
General Investigating (11). » .35

The 1nspect1en, investigation and enforcement aspects of these Jobs prov1d d the obvious
factor name: Inspection, investigation, and enforcement. ‘

I‘\J
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TABLE 8

Varimax Factor Andlysis Performed on Weighted Construct Ratings
for 27 Job Samples, Giving Jobs Identified by Series
Factor Loadings and Communalities with Accompanying
Summnary Information about Contributions to Variance

.
B Series Factors and Communality
and )
Job Sample - Journeyman Fy Fy Fq Fy Fg \ h=
) Grade

" Education and Vocational Training 1710-09 96 23 07 06 10 1.00
Personnel Management oo 0201-13 96 03 14 1 14 1.00
Public Information Specialist 1081-13 96 26 -02 03 10 1.00
Passport and Visa Examining 0967-10 95 ~-05 16 25 03 1.00
Writing and Editing 1082-12 94 13 -30 04 06 1.00
Training Instruction 1712-09 94 ~13 -25 -18 -05 1.00
Immigration Inspection \ 1816-09 89 21 07 36 13 1.00
Public Hezlith Program Specialist ° 0685-13 89. 41 04 00 18 1.00
General Investigating 1810-11 88 -15 22 35 -19 1.00
Social Insurance Claims Examining 0883-10 86 28 26 08 32 1.00
Social Insurance Administration 0105-10 85 49 =05 -15 11 1.00
Management Analysis 0343-12 83 29 46 -08 06 1.00
Contact Representative 0262-09 83 =31 44 ~-07 15 1.00
Crimital Investigating 1811-13 g1 -03 16 56 03 1.00
Veterans Claims Examining 0996-12 80 37 13 25 3¢ 1.00
Customs Inspection 1890-09 65 31 -05 57 40 1.00
Social Services 0187-07 64 59 41 26, -04 1.00
General Supply - 2001-09 -06 95 -12 -03 28 1.00
Tax Technician 0526-09 03 94 26 20 10 1.00
Contract and Procurement 1102-12 27 92 -21 -14 -13 1.00
Budget Administration 0560-13 ° -18 88 17 -30 25 1.00
Internal Revenue Officer 116912 24 87 04 41 16 1.00
Financial Institution Examining 057u-1¢ 41 83 20 20 26 1.00
Psychology . 2180-13 18 79 © -07 =02 1.00
Economist 0110-14 20 76 S 12 -17 1.00
Computer Specialist 0334~12 -03 11 99 04 11 1.00
Alcohol, Tobacco, & Firearms Inspec. 1854-09 41 36 08 07 83 1.00
Percent Contributions to Variance 49.5 28 .4 10.3 5.9 5.8
Cumulative Percent 49.5 ;7.9 88.2 94.2 100.0

Note. Decimal points are omitted for all entries in the body of the Table. The
“number of weighted construct ratings for each job in the sample was. 6.
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Factor 5. The fifth factor unad the weakast arrav of factor loadings and ac: o
for 5.8 percent of the accountable variance. Table & shows one loading to be vury high,
and three others to be weak but supportive:

Alcoho}l, Tobacco, znd Firearms Inspection (9) .83
Cuscoms Inspection (9) .40
Veterans Claims Exemining (12 .39
Social Insurance Claims Examining (10) .32

Few jobs would be expected to fall into a category such as this. Study of the duties
and responsibilities o: hi2se occupations <uggest. the name: Monitoring and servicing.

It was not expectéd the” the gro- ng of the jobs by factor analysis would match
the grouping arrived at by t 2 othe .aethrd. The great majority of jobs would probably
group into a few categories shere a standzrd weighting would be applied. Other jobs

‘ld group into a few oth . categorles where the required weighting systems would be
>mewhat unusual, and at times, unique. Jobs commonly group this way, even when other
sprcts of the job are used as a beasis for gzrouping. ' '

A &

4 factor analvsis of the typ.- shown 1in Table 8 provideg—g cross check of the
groupings of jobs with the same ability weighting patterns. & factor analysis was
applied to the same data underlying the weighting patterns to determine whether an
objective grouping could be obtained using an independent methodology. As can be seen
in a comparison between the weighting patterns in Table 6 and t"o facter loadings in
Table 8, there was perfect agreement between jobs in™“occupational category 4. All had
their highest loadings on Factor 1. Every job in occupational category B loaded .76
or higher on Factor 2. Comput~r Specialist, the only job in occupational categery C,
loaded only on Factor 3; a very logical factor in terms of the requirements of the
other jobs loading on that iactor. Contact Representative, a job requiring personal
interactions’, and the only job in occupational category D, had a high loading on Fac-
tor 1, but also had negative lcadings on Fact'rs 2 and 3. It is less quantitative
and analytical, and this 1s reflected in the lower weights.on number and induction.
The Writing and Editing job was in a.unique weighting category because c¢f the high
verbal comprehension requirement as compared to inductive reasoning requirements.
Alcchol, Tobacco and Firearms Inspection had its own abilities weighting pattern, and
had the highest loading in Factor 5.

Interestingly, 18 of the 27 occupations shown in Table 8 loaded above .30 on more
than one factor. The occupations loading on one, two, three, or four factors are

- shown below:

Une Two Three Four
1710 o967 962 18590
201 1816 a6
10 685 X 187
1082 1810 1854
1712 a93
2001 105
526 343
1102 1811
334 A 560
1169
570
180
110
3
S
24
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Examinatizn of Table 8 reveals a logical correspondence between jobs loading on various
factors and the known requirements of the occupation. At times, loading on more than
one factor indicates jobs of a more complex nature. Some factors reflect more complex
job requirements than others; therefore, an analysis of job complexity must involve
a review of the nature of the factors as well as their number. Also, jobs can involve
a number of factor act ivities, but at lower levels of those activities. At any rate,
the leadings suggest the proper emphasis of abllLtles within occupations. A job such
as Public Information Specialist loads only on the verbal factor, (F,;), as the dutius
of the majority of those positions loading on that factor would suggest. On the ocrher
hand, the occupation of Customs Inspector loads on the verbal (Fi), quantitative (Fo),
inspection/enforcement (F,), and se-vice factors (Fg). The duties of the position
™require interaction with the public, inspection, seizure, arrest, import duty calcula-
tion, and learning of many regulations. Again, this diverse activity is not at the
highest levels of gll fa:tors, but the diverse natu.. of the occupations is revealed
by the factor analysis.

The categorization of the occupations makes sense 1n terr s of factor names which
were assignued to them.

(1) indtvidual and organization ex.mining, training, and analysis.
(2) Quantitacive application to fiscal, material, and research requirements.

(3) Systematic research and analysis.

(4) Inspection, investigation, and enforcement.
(5) *onitoring and servicing.
These groupings could possibly have been obtained withcut formal analysis. They

do not violate present knowledge of job categorization, and can conveniently be used .
for reference to job groupings having unique requirements.

Ratings of KSAO's. Reliability coefficients for the ratings of the importance
of each of 31 KSAO's for overall job performance were presented in Table 4. The mag-
nitude of these coefficients indicates that the interrater reliability was high for
all rater groups.

Appendix C lists the mean rating of each KSAC for cach occupation as well as the
overall mean and standard deviation for each KSAO. Fully seventeen of 31 .KSAQ's were
rated very important across all 27 occupations; that is, mean ratings over the 1241

SME's were 5.0 or higher. Ten were considered important (24.0), and four were of some
importance (23.C). All of the KSAO's were therefore considered to be of at least some
importance for the occupations. While there was variation from occupaticn to occupa-—

tion, the ratings .trongly suggest that the KSAO's are relevant to occupations covered
by the PACE. Since the KSAO's were rated with respect to overall job performance it
was not possible to rela ate them to specific duties. .
It was considered important to determine whether the 31 KSAO's could logically be
. consolidated into fewer, more general groups. It was hypothesized that the reduced
number of more general KSAO's would corroborate the six constructs rated by the psy-
“chologists. A second iterative factor analysis was therefore carried out using the
mean ratings of the 31 KSAO's by SME's. This analysis was done across the 27 jobs in
the sample; that is, correlations in the input matrix were based upon N = 27. Table 9
shows the results of the factor analysis. Eight significant factors were €ktracted.
They accounted for 83.7 percent of the variance in thé factored matrix. Communalities
ranged from .52 to .99, indicating that in subsequent analyses none of the abilities '
need  be omitted.

: s}
u -13(3
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‘relationships, and solving problems.

tHotic:. that eight o: the f
personality variables and 17 ot

ferent factors.
tive and noncognitive components,

ir it 11 KSAO's listed in Table 9 are noncognitive or
the last 20 are cognitive variables.
ysis confirms this distinction since the two sets of variables generally load

The fact~r ana
n :YL} f-

The only exceptions to this are factors 2 and 3 which have both cog

Factor 1. The first fact.r, which contributed 21.! percent of the variance, was
interpreted as an "interacting with peopla’ factor. The abilities which loaded highly
on this factor are: :

Deal with People
Emotional Maturity
Tact

Empathy

Oral Communication

The factor appears to have classified abiliries together which
Table 9 also shows Listening, Persuasiveness,
fulness as having high loadings on this factor.

people on jobs.

reflected by this factor was:

.95 -
.87
.87
o715

.75

call for relating with
Self Control and Force-

The title for the important ability

Ability to influence and work considerately with others;

to interact as a developed, mature employee.

The ability was not related to any of the

ability constructs measured by the PACE.
Factor 2.
typify the factor:

Oibrect Perception
Physical Stamina
Alertnes.
Integrity .
Perseverance

The second factor accoun:
It was a factor emphasizing keenness, or

2d for 11.5 percent of the total variance.
perceptiveness, and the following abilities

f

.95
77
.63
.59
.51

This facter was considered related to the ability construct of induction as defined.

in this research.

It emphasizes the examination of specific.data, recognizing
The title for this factor 1is:

Mental and physical

alertness to perceive lmportant aspects of the work environment.

Factor 3. This factor represents

those loading on the factor:
Originality
Planning
Curiosity .
Quantitative Reasoning

- Self Gontrol
Memory

11.2 percent of the
terpreted as an innovative planning facter.

total variance and 1s 1a-

The following abilities are typical of

.94
.90
.63
48

t
w W
oo

This factor was seen to relate to the ability -onstruct of deduction which emphasizes

thinking clearly about the application of principles and developing a system, plan,

or procedure. It was titled: Planning and executing original and exploratory work.
26
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TABLE @

. Varimax Factor Analysis Performed on Ability Ratings by Subject
— Matter Experts Giving Abilities, Factor Loadings
‘ and Communalities with Accompenying Summary
information about Contributicns to Variance

Factors and Communality

Abilities Fq £y Fq F, Fg Fg Fq Fg h2
Deal with People 95 10 -07 -05 -20 - 02 07 -02 97
Emotional Maturity 87 13 -12 =22 =11 05 15 15 91
Tact- 37 29 =31 08 -09 06 ¢ 04 96
Empathy 75 -19 05 07 35 =21 -0 33 89
Oral Communication 75 08 0% -11 08 -02 02 -02 60
Listening 71 24 -11 08 -20 05 27 33 81
Persuasiveness - 68 10 36 21 12 49 ~08 =21 96
Self Control 65 44 =32 -04 -06 =072 40 04 89
Forcefulness 55 21 36 03 23 L, ~-13 =25 94
Object Perception 02 95 03 05 25 06 05 -09 99
Physical Stamina 28 77 10 -16 -18 02 01 18 77
Alert 52 63 20 10 =15 04 34 -03 85
Integrity 39 59 -05 05 -09 43 -05 14 72
Memory 18 49 -32 13 &) 18 43 15 80
Originality -10 03 94 16 07 10 03 04 95
Planning 05 ~02 90 -15 -05. 06 25 04 90
Curiosgity 00 34 63 10, =41 20 24 18 82
Grammar -01 -05 01 97 -04 03 00 06 94
Spelling 14 14 -18 87 09 -16 26 04 93
Written Communication -19 ~-09 I 79 ~01 24 -09 00 85
Quantitdtive Reascning  -25 20 43 -30 63 09 ~04- -32° 93
Reading Comprehension ~26 10 -05 55 62 14 08 02 - 78
Letter Writing - 10 17 -~08 -06 61 21 22 =11 52
Fund of Information 02 20 -18 37 57 40 19 264 78
Judgment 14 26 04 -06 12 83 19 15 86
General Reasoning -19 -09 34 13 34 76 -0 09- 88
Attention to Detail ~12 07 13 10 41 10 o =30 77
Adaptabilicty 40 03 05 05 16 -02 63 -02 59
Perseverance 16 51 30 19 ~-12 32 ‘ -03 89"
Objectivity 36 10 02 -02 02 23 ~0b 84 90
Arithmetic Computation 24 -05 =25 -25 20 -01 26 =57 62
Percent Contributions .

to Variance 21.1 11.5 11.2 10.3 8.5 8.2 7.1 5.8
Cumulative Percent 21.1 32.7 43.9 54,2  62.7 70.9 78.0  83.7

Note. Decimal points'are omitted from factor-loadings.. The number of subject
matter expert ratings for each ability was 27.

27
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Factor 4. Factor loadings of
bal factor. It aceounted for 10.3
those loading on tiis factor were:

Grammar

Spelling

Written Communicaticn
Reading Comprehension

the fourth factor indicated the presence of a ver-
perccnt of the variance. Abilities tvpical of

.97
.87
.79
«55

Verbal comprehension was an ability construct used in' the current research. It empha-
sized knowledge of, understanding of, and ability to manipulate the Bnglish language.
This factor was titled: Writing, rrading , and general verbal ability.,

Factor 5. This facto- appeared to bs a general reasoning factor. It accounted
for 8.5 percent of variance.

Q
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factor:

Quantitative Reéboning
Reading Comprehension
Letter Writing

Fund of Information

Curiosity

Of the 3! abilities, the following loaded highly on this

. .63
L 62
.61

“ W57

- 41

All of above abilities are generally associated with the concept of "intelligence" as

it is ordinarily defined.
reasoning ability,

Factor 6.
accounted forv &.2 percent of the

Judgment

General Reasoni:.y
Persuasiveness
Forcefulness
Integrity _

i
/

The ability construyct Judgment, used in this PACE research

This factor was titled:

The loadings for Factor 6 strongly indicate a ‘factor of judgment.
variance.

Intelligént and knowledgeable

\
\
i

It
Abilities loading on this factor were:

.83
.76
e 49
A
43
A
emphasized solving problems

' ———— e . . \ .
when some facts are omitted, making reasonable zssumptions, and praducing reasonable

decisions.
titled:

Ability to make and act upon effective judgments., !

This factor, which supports the use of a judgment ability in PACE, was

1
4

Facter 7. T:e
teristics of a roblem solver, It

highest loadings of KSAO's for this factor were:

Attention to Detail
Adaptability
Perseverance
Self Control

4

loadings for the seventh factor in Table 9 highl&ght the charac-

variance. The

|

accounted for 7.1 percent of the

.68 |
.63
.60
.40 \

3

This factor 1s logically related to goal orientz“ion and inductive reasanihg with
implications for productivity. However,-it is recognized that problem sblving~is an
important aspect of most jobs, as was the personal interaction aspect of\Factor 1l..

“This factor was named:

Persistent

and adaptive attention to detgils of the work.

\

\
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Factor 8. Factor 8 appears to be an objectivity factor as opposed to a facror
of quantitative ability. It zccounted for 5.8 percent of the variance. Abilities
loading highly on Factor 8 wer=:

Objectivity .84
Empathy .33 .
Listening ‘ .33 #

Quantitative Reasoning -.
Arithmetic Computation -.

U Lo
~} o

This factor is distimctly bipolar and could indicate a sensitive counseling type of

objectivity apart from anything computational or quantitative. It was not directly-
related to any abilities measured by the PACE. It was named: Empathetic _amnd recep-—
tive objectivity, Vs. quantitative reasoning ‘and computation.

.

The factor analysis provided support for four of the six abilities studied in
this research for possible inclusion in the PACE. Two of the cognitive abilities
were factorially complex; that 1s, they loaded significantly on a number of factors.
Quantitative reasoning and arithmetic computation, which would be equivalent to the
ability, number, loaded high on Factors 3, 5, and 8. The complex character, memory,
while not emerging as a factor in its own right, was present in four factors as one

.of the KSAOQ's which had a reasonably highjloading on each. Table 9 shows memory to

load significantly on Factors 2, 3, 5, and 7. The characteristics of self control

and ~rseverance are the only other characteristics of the 31 to load significantly
on as many as four factors. |

N

The factor analysis points up the need for measurement of the ability to inter-

act with people. The SME raters consider that many of the noncognitive characteristics
reflect this one underlying factor. These data indicate ‘the need to develop a valid
measure of interpersonal skills. Past research has shown it to be a desirable but
elusive variable to measure. Factor 7 is 'also interesting in that it relates to induc-
tion. and thec XSAD': having major loadings are characteristics of productive problem
3olvers. Research is needed to develop measures of persistence and problem solving

abilitiles.

The factor analysis supported the six abilities on which a test could be based.
Four of the abilities emerged as factors in, their own right. A fifth ability, number,

is a component of several of the Tacters, and car be readily measured. Memory also
appeared in several factors, but it w not feasible to include it in ‘he test.
Assignment of the remainder of PACE occupation : to occupational categories. Since

some 120 o:cupations meet the PACE scope of coverage requirements, and since the occy-
pational categories were developed on a sample of 27 of these occupaticus, it was nece-
ssary to ascribe the remaining occupations to‘'categeries so that the examination could
be uced to meet the requirements of the Government. This became a task of the Standards
Division of the Commission's Bureau of Policies and Standards. Occupational specialists
in that division are responsible for development of classification and qualification
standards for all occupations. The Standards Divisicn developed a plan to obtain

ratings of SME's to determine duty importance and time spent for their own occupationé

" and to obtain ratings of occupational specialists of the importance of the abilities

abilities for performance of duties. Weigh;iné pétterns would then be established
“as with the present study of 27 occupations. As a test of the agreement in ability
rating between psychologists and occupational specialists, seven occupationms rated by

psychologists were also rated by a group of six occupational specialists. Only two

T
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1

differen

y could be explained by rounding
érror. :

¢ in the weighting patterns were found, and the
ies ~:liably and consistenti-. -

ce
It appeared that both groups could rate abilit

v

As an interim measure, & senior occupational specialist who was thoroughly familiar

“with PACE occupati-ns evzluated each remaining occupation in the concext of the five

abilities. Hk placed each occupation into an existing occupational category pending
completion of the more comprehensive approach described above. -

SUMMARY AND PROSPECTUS

The objectives of the project were met:

1. . Five cognitive abilities were identified as being required for successful per-
formance in the occupations to be covered. These abilities were carefully -defined, in
order to enable analysis of their relations to performance of job duties.

2. A systematic method of job analysis, which could provide an assessment of the
relative impé?pance of the abilities for successful performance, was developed. Duties
of an occupation were determined from classification standards and substantiated by
subject matter experts. The duties were rated for importance and time spent. Psycholo-
gists evaluated the importance of each cognitive ability for successful performance of
each duty. These three sets of ratings were mathematically combined to determine the
the relative importance of each ability for the occupation.

3. A new written test to assess the cognitive abilities was planned and developed.
Test scores could be weighted in six different patterns, for six different categories
of occupations.

4. It was determined that future research should be directed toward several goals.
First, the written test should be assessed to ensure the accuracv with which it measures
the abilities. New item types mc ' required. Second, the abilities themselves should
be studied further, within the tc ad on the job, to evaluate their independence.
Third, means of assessing new abi -€8, such as the very important ability to interact
with people should be developed.

A fourth line of research will elaborate the construct validity of the new exami-

nation. Of major importance to such research are criterion-related validity studies,

where they are technically feasible. A plan has been developed and implemented to carry
out such studies. These will assess the definitions of the abilities both in the written
test and on the job, and the linkage between abilities in the test and abilities on the
job. They will illuminate tke problem of deciding what abilities are required in the

Job and how they may be asscssed most appropriately.. They will also substantiate the
precision of the job analysis method.

o -
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Thirtv-one Knowledges,;Skills, abiliries, and Other Characteristics
Required for Successiul Performarze in
Twentv—czven Occupational Series

Adaptability . .

To be able to deviate from routine work methods. The ability to change a long-
standing work method or a personally designed procedure based on a change in
circumstances or valid criticism.

This ability is important when the changes are sporadic and have far-reaching
consequences.:

Alert R
To be prompt to perceive and act; to mailntain a constant state of watchfulness.
Ability to maintain sustained attention to immediate haprpenings.

This ability is ‘mportant when an employee 1s required to ~- nitor signals or
events and react uickly to them.

"Arithmetic Computation

The ability to perfo¥m routine arithmetic operations quickly and accurately. The
ability to quickly and accurately add, subtracec, multiply, and divide whole numbers,
fractions. and percentages, <ic. '

This ability is important when the employee is required to p “orm or check a sub-
stantial amount of arithmetic operations.

Attention tec Detail.

The ability to pay attention tc many details in designing or implementi:. , a system,
procedure or program so that there arc few or no unanticipated contingencies. It
is the ability to handle many details so that "hey work harmoniously towards the
dedired end. It is also a willingness to become immersed in and challenged by a
large amount of detail.

Fund of Information

The ability to amass. keep current and integrate a large fund of information. The
employee should have the ability to keep current in a large number of fields of knowl-
edge. The knowledge need not be profound but ~hould satisfy the work requirements

and should provide a basis for accumulating more advanced information. ‘

General Reasoning

The ability to think clearly in factun?, symbolic, or figural terms; to draw the cor-
rect implications from the stated conditions or produce a plan.

This ability is important when an employee is required to utilize sufficieant but
complex information to reach a conclusion or produce a plan.



O

ERIC

Aruitoxt provided by Eic:

10.

11.

12.

Grammar

Knowledg.. of

the structure of wevds and their custonary sentences.
Knowledge of the formally accepted conventions with respae . 1 language.

This ability is particularlv importanc in compes i or editing writzen material and
a lar i

1'
"ge amount of formal conversation is reguired.

Judgment

The ability ‘cason, USle incomplete or conflicring information. The employes,
based on giver. information, can in many c.ses correctly infer that unspecified events
have protably cccurred or are likely to occur. The unspecified events are not com—
pletely determined by the events that are stated, but represent the mnst likely
obcurrence, based upon-'past experience. :

Th" ability is particularly lwpor*ﬂﬂt where acticn must be taken on incomplete
information.

Letter Writing -
The ability to gquickly compose clear and concise correspondence rzlating to
office matrers. The correspoendernice clearly conveys the intended messaga.
respondence generally deals with routine matters for which somew! a: scandard
procedures have been developed.

This ability is important when a substantial amount of time is devoted fo composing
correspondence relating to standardized operations.

Listenin

The ability to obtain oral information; to pay attention to what another person is
saying in order to obtain needed informztion. The ability not to intrude with irrel-~
?vant information or not to misinterpret what is beis 7 osaid.

Memory
The ability te retain a large quantity of information. The information need not be
integrateJ into related fields of knouvledge. :

Tnis ability is important wher a large quantity of ‘information must be quickly
recalled, or where the re:.rence system for storing information is inadequate.

Objectivity -
To be able to view a situaticn without the interjection of any personal bias. To be
able to think clearly about emotionali laden material. The ability to see things

Wwittiout any personally prodrced distorcion.

Tnis abilitv is important:iwhen the ampleyee 1s required to reason, clearly concerning |
matters in wiiich he has Some sort of personal 1nvolvev nc. ; |

Ural Communication

The ability to convey infcrvmation orally. The empleyee orally transmirs information
so that others understand what he is saying. He can anticipate where his listenecrs
might have difficulty in understanding becau .c the material is difficult or amb. is
and he makes the material 1ntel;iulole_

Thi§ ability is important where oral information is complex or is routine but must be
presented quickly. :
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.The ability to solve pr-blems by pe

Liglhalley
The ability to devise siew soluticns to problams
unrelated events in order to producs an
tions among items of infcrmation instead of

Or.. Jween apparently
c unusual rel-

unique problems.

OCbject Perception

The ability to note subtle visuel cues in objects or forms; t~ e able to detect slight

changes or deviations {rom the :i.sual appearance of obliects.

Thnis ebility is especially important wher: the employee i reg 1 to scan objects
quickly and rcach some kind c¢f decision based on their apperr. . ..

‘lanning

The ability to o 2 method r s
integration of eral actions. SO e Uiz -icipate tnhe possible consequences
of cuch of the z i the desired ond resul

Quantitative Reasoning

complex manipuiations with quantitative
symbols. The manipulations are ef{i:i eliminating unnecessary steps in solving
the problem. It is also the ability guantitative problems uvsing alternate
approaches; in this way answers can be checked.

This abiliity is impertant when an employee is required to solve complex quantitative
problems where the approach to be utilized is not specified,

"Quantitative Reasoning" is a special form of "( icral Reasoning’.

Reading Comprehension _
The ability to understand complex written materials. It is the ability to read and
understand written materizls quickly, and to retain the content fcr at least a limited
period of time.

Spelling

The ability to form words from letters according to accepted inglish usage. The
written words are correci sin: thev conform to common practice.

This ebility is important when written materials are produced in final form.

Wrivten Communication

The ability to impart complex information in writing. Th emplovee proiuces writcen
information sc that cthers understand the presented matc lal. The employee can antici-
pate possible miginterpretations ~f the written material that he prepaves and eliminate

them.

Thie ability 1is iwmportant where an employee is responsible for producing CChplF\ written
material that must be e351ly understood. .
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21.

23.

24.

25.

26.

27.

28.

- 29.

Curiosity
A desire to tnderstand the reasons for happenings or behavior. A dissatisfaction
with superficlal or arbirtary explanations which leads to probing for mere basic
causes of phenomenal.

¢
This trait is espeéially important in research positions and in positions which
require deep and detailed familiarity in a rapidly changing field or specialization.

Deal with People

The ability to deal with people effectively and equitable, and to be able to work
with others toward a mutually positive end. The ability to get along with people
in maintaining a mutually productive relationship. :

Emotional Maturity

To have emotional reactions appropriate to their stimulating conditions and to be
able to control their expression so that they have productive consequences. To
react to difficult situations so that behavior is appropriate in effecting a
desirable change or result.

Empathy

The ability to see things from the other person's point of view. It is the ability
and desire of an individual to put himself 'in another person's shoes in order to
understand his difficulties. It is an habitual way of reacting in which one is at
least partially successful in understanding the behavior ‘of others. :

Forcefulness .

To have enterprise and initiative in interpersonal relatioms. To bevable‘to advo-
cate a position, peoint of view, or opinion despite opposition. To exert influence
over others.

Integrity
The quality of being dependable and not viclating a legitimate trust. A person who

has integrity will discharge his duties so that rules are followed and he conforms
to the commonly accepted standards of right behavior. Is incorruptible.

Perseverance

The ability to persist in a task, problem, or undertaking in spite of difficulties,
opposition, or discouragement. A persevering person will not permit difficulties
to change his productively oriented approach to a task or problem. He attacks his
work tenaciously until it is completed.

This ability is important when the work may present many obstacles or distractions
to successful completion.

Persuasiveness

The ability purposefully to influence the behavior of others. Can by effort cause
individuals to—adopt a point of/yiew'or"ﬁbdify their behavior. The ability to be
personally compelliggJﬂzPergﬁigiveness is a specific form of forcefulness.
Physical Stamina

The ability to expend a great deal of physical energy. The' employee can respond
with a large amount of physical force and strength. This refers both to a con-
tinuing requirement for the expenditure of energy or a sporadic use of an extraor-

‘dinary amount of physical force.
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30.

31.

Self Control

The ability to ccncentrate on the work task at hand regardless of any adverse
emotional, mental, physical consequences. The ability to stifle nonprorluctive

"reactions in order to focus on the work to be performed.

This ability is important where the employee is exposed to provocative or frus-
trating conditions which could significantly interfere with effective work
performance. '"Self Control" is a more specific form of "Emotional Maturity'.

Tact
The ability to avoid offense in dealing with people. It is the ability to deal
with potentially unpleasant interpersonal situations in a manmner such-as not to

produce antagonism to "Deal with People" and both are related to "Emotional Matu-
rity" and Self Control".

A
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Means and Standard Deviations of Ratings of the Importance of

Duties (I) and Time Spent in Performance (T) by Subject

Matter Experts in Twenty-seveun Occupations
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Mean SD SD
Duty I T I T
GS-105 Social Irsurance Administration (N=68)
1. Administers and/or participates in a public
information and public relations program
relating to Federal Social Security programs. 2.94 2.31 2,20 2.08
Z. Participates in Jeadership capacity in com~
munity activities related to Social Security
programs. 1.54 .99 1.78 1.26
3. Adjudicates Social Security claims. 4,32 4.18 3.11 3.09
4. Initially develops ‘ocial Security program
claims. 4,21 4.03 . 3.25 3.17
5. Analyzes Social Security program to assure
that it meets the needs of the region or
locality. 1.71 1.10 2.19 1.79
6. Analyzes contractors and/or State agencies
for performance. 1.66 1.5¢ 2.61 Z2.41
7. Develops and mazintains contacts and liaison
with specific contractors and/or State agency
personnel. 1.81 1.59 2.50 2.23
8. Receives and analyzes beneficiary complaints
concerning program fraud and abuse. 3.51 2.56 2.16 1.96
9.. Supervises employees, forms internal office
policy and establishes relationships with
other offices. 2.01 1.56 2.06 1.80
10/ ‘Visits certain classes of providers to explain .
| program needs and requirements. 2 1.12 .84 1.74 1.46
11. Performs technical analysis and review of
health insurance-related reports. 1.96 1.59 2,15 1.96
1z Provides technical information and assis-
tance to district offices, State agencies,
and the. public on program matters. 3.85 3.47 2.33 2.31
13. Plans and conducts training ptograms. 3.09 2,25 1.93 1.69
14. Develops and writes procedural instructions. 2.45 2,02 2.43 2.14
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Mean Mean SD SD
) Duty _ - I T I T
© G5-105 Social Insurance Administration (N=68) (Continued) -
15. Coordinates with other elements in SSA and
other government agencies. 2.56 2.15 2.37 2.09

156. Project management of responsible functions

for which procedures have been developed. 2.43 2.13 2.19 2.08
17. Writes letters, memos, and detailed reports. 4.54 4.02 1.69 1.67
18. Designs and revises forms. S ) 1.69 1.27 1.81 1.30
18. Establishes pnlicy based on the laws and
regulations. 1.04 .67 - 2,04 1.45
- / ’
20. Prepares regulatic.s and manuals. o .52 .39 1.39 1.20
L GS-110 ¢ Economist (N=40)
1. Conducts research into economié phenomena
tracing cause and effect relations to solve
practical problems or administer programs. 4.77 3.85 1.67 1.99
2. Applies professional knowledge of economic
principles and methods to the solution of a
broad range of practical problems and/or the :
administration of a prosram. ' 5.40 4.67 1.43 1.59
3. Collects and/or interprets economic data. ) 5.28 4,85 1.22 1.46
4. Utilizes statistical methods. : . 4.10  3.44  1.30  1.80
5. Keeps abreast of latest findings in arecz of
specialization and in general field. 5.35 3.72 1.19 1.61
6. Learns and applies large store of technical
knowledge to his work. 5.00 4.38 1.54 1.94
7. Recommends course of action or reaches con-
clusions based on :ridence that has significant
impact on theory, or practice. 4.85 3.89 1.64 1.87.
8. Supervises other eccnomists. v 4,42 3.69 1.88 1.92
9. Makes policy recommendations based on economic
data and analysis. . -- 4.20 3.15 1.84 1.99
10. Briefs policy officials cn economic matcers. 3.75 2.56 1.68 1.76
11. Represeﬁts agency and U.S. Government with
respect ‘to economic matters. 3.95 2.51 1.89 1.68
120 Writes reports fer publication. 5.29 4.17 1.35 1.66
~ 3% |
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sta B (Continued)

Mean Mean SD . SD
Duty I T I T
GS-180 Psychology (N=9)
1. Experiments with organisms to develop laws
of behavior. 3.56 2.13 2.96 2.59
2. Applies knowledge of psychological principles
‘ and methods to the sclution of a broad range
of practical problems. " 5.33 5.25 1.22 1.28
3. Utilizes statistical methods. 4,78 3.88 1.48 1.96
4. Keeps abreast of latest findings in area of
specialization and in general field. 5.78 4.25 1.48 1.98
5. Llearns and applies large store of technical
knowledge to accomplish work. 4.78 4,63 2,05 2.00
6. Recommends course of action or reaches con-
clusions based on evidence that has significant
impactApn a theory or practice. 5.00 5.38 1.73 1.60
7. Designs and conducts research studies. 5.11 4,88 1.62 1.73
8. Evaluates research designs. 5.56 5.50 1.24 1.20
9. Designs and conducts educational training
programs. 2.00 1.63 1.80 1.9
10. Evaluates educational training programs. 2.11 1.88 1.83 1.46
GS-187 Social Services (N=16)
1. Provides assistahce‘to individuals énd\families
served by social welfare programs by serving
as intermediary between client and welfare - ‘
agency. 5.75 5.19 1.65 1.87
2, Investigates and determines clients' resources. 4,50 4.19 2.61 2.68
3. Determines kind and degree of personal problems
of client in order to prescribe needed assistance. 4.63. 4.25 1.09 1.29
4. Determines kind and amount of social service
entitlement. 4,44 3.88 2.42 2.50
5. Prescribes unique social services where required. 3.13 2.63 1.36 1.50
6. Modifies social service plan where changes in
circumstances warrant. 3.13 2.75 1.63 1.77
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1

! Mean Mean SD SD
Duty k I T I T
. ‘\ '
GS-201} Personnel Management (N=77)
. T
' |
1. Develops and/or evaluates personnel regula-
tions, policies, or programs for one or several . : .
sub-areas of the total personnel program. : 5.16 4.43 1.98 2,16 -
2. Implements personnel regulations and programs
in an uperational setting for one or several
sub-areas of. the total personnel program. 4.55 4,13 2.37 2.44
3. Participates with operating management'in long
range planning with respect to personnel aspects
of organization program. - 3.83 3.13 2,27 2.30
4, Advises management with respect to merit prin-
ciples and personnel management concepts. 4.62 3.96 2.27 2.09
5. Deals with both management and labor in an ‘
advisory and adversary relationship. 3.37 2.70 2,47 2.29
6. Keeps abreast of the latest personnel regu-
lations. . 5.30 4.10 1.67 1.90
7. Matches applicants with vacancies applying
knowledge of personnel qualifications, job
requirements, and merit principles. - 2.80 2.34 2.34 2.20
8. Classifies positions accc.ding to type of work,
difficulty level, and degree of responsibility. 3.20 2.36 2.64 2.34
9. Resolves relationship problems existing between
individual supervisors and employees. 2.95 2,24 2.35 1.93
10. Advises personnel on human relations in the :
work setting. . ' 3.12 2,41 2.27 2.00
11. Advises personnel on employee benefits programs '
and options. 2,14 1.61 1.98 1.72
12, Represenﬁs management in negotiating with .
"  employee organizations. : i 1.92 1.28 2.44 1.82
13. Serﬁes as organizational consultant in field
of employee development and training providing
knowledge of facilities available, permissible :
practices, 2.55 2.05 2.15 2.03

14. Conducts employee training on selected subjects. 2,57 2.03 1.75 ~ 1.50

15. Determines training needs of personnel and
arranges for conduct of training. 2.61 1.86 2.18 1.68

16. Develops and/or impiements social action , .
program. 5.00 4,26 - 1.91 1.91
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Mean °~ Mean SD S
Duty . I T I “ l o
G3-334 Computer Specialist (N=73) o |
1. Writes efficient computer programs using \ \
specialized computer language. 5.21 4.55 ?.24 2L33
2. Develops requirements for computer based K
information processing system. 4.78 3.78 1.62 1.68
i ‘
3. Tests p%ogram to insure that it produces \
desired information within the constraints
- of the information system. 5.99 4.68 1.56 1.68
4. - Corrects incarrect or inefficient program. 5.14 3.59 2.03 1.90
5. Learns subject matter field in order to )
develop computer applications. 5.08 . 3.94 1.42 1.71
6. Operates computer and peripheral equipment. 1.25 .65 1.33 .91
7. Develops detailed programs or systems speci-
fications and related documentation. 5.15 4,29 1.83 2.03
‘8. Provides training for traineeiﬁrogrammers. 3.51 2.43 2.05 1.74
9. Coordinates with users/customers, and other
organizational levels. 5.12 4.09 1.27 1.65
10. Assists in developing the lLogic for data
systems. : 4.65 4,18 1.49 1.70
11. Evaluates equipment utilization and makes
recommendations for increasing efficiency v
cf operations. 2.24 1.71. 1.89 1.61
GS-343 Management Analysis {N=60)
1. Develops and improves the effectiveness of
work methods and procedures by applying
management tools and techniques. 4.43 3.90 1.60 1.64
2. Analyzes and evaluates the effectiveness of
work methods and procedures. : 4,72 4.18 1.39 1.57
3. Keeps abreast of latest technical findings in
field of management analysis in order to. perform
duties. 4,25 3.15 1.47 1.46
4. Recommends changes in management operations
that have significant impact on organization
and its personnel. 4.45 3.62 1.73 1.87
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‘ : ; Mean SD SD
_ Duty 1 o i T
 GS-343 Management Analysis (N=60) (Continued)
5. Consults with operating management both in
adversary and advisory capacity. 4.78 4.10 1.47 1.54
6. Thoroughly learns the functions and specific
activities of the organization to be analyzed
in order to perform duties. 5.38 4.50 1.57 1.77
7. Administers management improvement programs. 2.68 2.00 1.50 1.56
8. Recommends changes in operating policies,
plans, ar ' cbjectives. 4.65 3.95 1.63 1.73
9. Participates in design of management systems. 3.78 3.17 1.62 1.66
10. Develops management tools. ‘ 3.22 2.85 1.74 1.78
11. Develops and conducts training programs in
field of management analysis. 2.77 1.98 1.58 1.36
12. -Keeps abreast and applies knowledge of com-
puter processing. 4.07 3.34 1.92 2.17
13. Serves as troubleshooter when management
problems arise. 4.80 4.07 1.86 1.87
| G8-526  Tax Technician (N=53)
1. Examines tax returns to verify their conform-
ance with Internal Revenue regulations, some- v
times involving personal contact with taxpayer. . 6.66 6.53 .88 1.05
2. Applies knowledge of elementary accounting
in order to perform duties. 4,92 4,28 1.80 1.57 -
3. Interprets precedent cases with respect to
their relevance to the case under investigation. 5.25 4.43 1.30 1.60
4. Reaches decisions on substantive issues in .
’ tax returns. 6.42 . 5.72 .83 1.54
5. Decides on best way to conduct examination;
' involves subtle distinctions in line of : :
questioning. 6.06 5.25 1.13 1.70

1%

ERIC

Aruitoxt provided by Eic:



APPENDIX B (Continued)

Mean - Mean SD SD
Duty ) I T I T
GS-526 Tax Technician _ (N=53) - (Continued)
-6, Assists Eaxpayer in preparation of returns
during filigg session. , 3.74 2.81 1.70 1.82
. \
7. Answers taxpayers' inquiries involving tax ;
planning and complex research issues. 3.40 2.45 2.18 2.00
8. C(lassifies and selectc returns f;¥ examination. 4.83 3.44 1.62 1.71
9. Guides new tax auditors in technical and
. procedural problems. ’ 4.27 3.06 1.56 1.84
GS-560 Budget Administration (N=70)
1. Makes budget estimates for organizational :
component. ‘ 3.97 3.57 2.38 . 2.37

2. Presents budget estimates to responsible ;
Federal officials or to Congressional committee. 4.34 3.23 2.47. 0 2.17

3. Determines allowable funds after funds have
been appropriated. 3.99 3.23 “1.75 - 1.65

4. Develops a system of management controls over :
the obligation and expenditure of funds. 3.93 2.86 2.03 1.80

5. Maintains a system of management controls over

the obligations and expenditure of funds. 4.50 3.78 1.98 2.06
6. Simultaneously works on present and future !
budgets. ' 5.12  .4.79 1.59 1.49
7. Modifies budget allccations based on actions . '
taken by Bureau of Budget and by Congress. 4.31 3.12 2.05 1.81
8. - Coordinates budget of diverse operating : .
programs. . : 4,11 3.57 2.83 1.82
9. Develops budget compilation and review
process. : 4.63 4.20 1.82 1.95
'10. Critically analyzes and reviews proposed
budgets to highlight issues for review and
analysis by decision makers. 5.36 4.76 1.90 1.98
11. Supervises other budget personnel. 2.57 2.18 2.40 2.56

(continued)
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Mean  Mean SD SD
Duty T, T 1 ’
GS-560 _ Budget Administration (N=70) (Continued)
b
12. Critically analyzes and reviews proposed and
pending legislation-to highlight issues for :
review and analysis by decision makers. o 4.15 . 3.31 2.32 2.28
] : /! . \\:. “
13. Reviews agency rules, /programs, and statis- o
tical forms to determine conformance with N ,
executive program. v 3.77 3.15 2.34 2.25
/ . \
i W\
14. Develops public information and relations VN
j material. / : \ 2,96 2.32 2.26 2.04
’; ater: : NN
!_ | / N\
i / N \\
GS7é70 Financial Institution Examining. \ (N=20)
/ \\
/- .
1. Plans and performs examinations of f .ancial .
institutions yh order to determine financial \\ —
condition and/extent of compliance with S - -
regulations.; . 6.30 5.90 .86 1.33
/-
2. Applies accgunting knowledge. ' 4.15 3.50 .81 ‘1.05
3. Deals with/individuals in financial insti-
tutions in order to obtain cooperation. 5.00 4,35 .97 1.69
; , .
4. Decides whether some malpractice occurs and
prescriﬁes corrective steps. 4.80 3.40 1.10 1.43
5. Applieg specialized knowledge of real estate,
agricultural, small business, economic conditions,
or other factors affecting institution examined. 5.55 5.45  1.19 1.32
’ 6. Imprpvises special examining procedures where .
staVGard procedures inadequate. 4.35 2.95 .93 1.19
7. Se#ves as working leader for a team of examiners. 5.20 5.15 1.11 1.53
8. Iﬁgesﬁigates applications for branch offices,
qéw banks, relccation, and mergers. 4.50 2.90 1.15 1.59
9. /Evaiuates competency of bank management. 6.00 5.30 -1.03 -1.53
I/ ‘l.\
I/ .
i GS-685 Public Bealth Program Specialist (N=20)
i ‘ ' '
1. Advises on or conducts studies relating to
/| community public health needs. 4.50 3.70 1.05 1.53
» %, Applies knowledge of medical, financial,
/ statistical, and legal procedures. 5.00 4.70 1.38 1.45
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“Mean  Mean  SD s
Duty I T I T
N GS-685 Public Health Procram Specialist (N=20) (Continued)
3. Advises on best tactics to overcome logistic,
medical, or legal obstacles. 5.00 4,60 1.34 1.10
4, 'Develops programs which motivate groups and )
individuals to take appropriate health action. 5.0C 4.70 1.59 1.38
5. Meets and deals with professional and political
groups and individuals in order to further '
program objectives. i 5.55 4.90 1.00 1.74
5. Provides information and advice on require-
ments, policies,and procedures for obtaining y
Federal grants. ; . 4.95 4,00 1.23 1.52
GS-~962 Contact Representative (N=40)
1, Explains and advises on benefit provisions #/
o%?regulations and procedures. 6.32 5.82 .86 1.20
2. Learns applicable rules, regulations, and .
procedures; must know them in depth. 6.32 5.80 .92 1.26
3. Assists public in preparing forms and
applications. ‘ 6.02 5.85 1.07 1.41
4, Motivates clients to follow prescribed
procedures. 5.65 5.38 1.25 1.25
5. Represents claimants in both formal and
informal appeals before rating boards. 4.35 2.42 1.73 1.95
6. Has broad knowledge of city, State, and
Federal agencies' benefits and other community .
resources. ‘ 5.22 4,72 1.27 1.50
7. Discusses benefits before private and public
groups, appears on radio and TV, and conducts
orientation lectures. - 5.10 3.30 1.19 1.77
e . -
GS-967 Passport and Visa Examining . {N=16)
g 1. Issués passports and visas by applying statutes . )
’ relating to citizenship and natio ality. T 5.75 4.50 1.81 1.97
. 2. Adjudicates loss of citizenship and nationality
by applying appropriate statutes. ’ 5.50 4.88 2.25 2.39
-
S92

O
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, Mean Mean SD SD
Duty : = L T I T
GS-967 Passport and Visa Examining  (N=16) __(Continued)
3. Applies broad knowlédge of previous and stili
applicable citizenship laws, domestic relations
Aaws, and foreign citizenship laws in order to *
issue passports’and visas. 6.25 5.94 .86 Y
4, Grants recognition of citizenship. 5.80 4,40 1.74 1.68
5. Keeps abreast of 1. :st laws rclating to
immigration and U.S. and foreign citizenship. 6.44 5.63 .81 1.36
6. Examinés’documantary evidence relating to )
applicants' identity and birth. , _ 5.67 4.80 1.91 1.82
7. Draﬁfs’correspondence relating to citizen- ]
ship and visas. ’ "5.53 5.60 .83 .99
GS-993 Social Insurdnce -Claims Examining (N=78)
/'l. Develops,fexamines, adjusts claims for retire-
ment, survivor, or disability benefits, health .
insurance, supplemental security income. 6.58 6.11 .71 1.26
2. Adjudicates and authorizes claims for retire-
ment, surviver, or disability benefits, health
insurance, sup 'emental security income. 6.62 6.39 .69 1.11
3. Learns and applies laws and implementing
_regulations for social security and/or rail-
road retirement insurance programs. \ 6.21 5.59 1.01 1.31
4, Learns and applies other pertinent legal “
matters relating to domestic relations, descent,
and distribution of property. - 5.17 4.49 1.40 1.53
5. Interprets and applies law in diverse circum-
stances and prepares special determinations on : .
complex questions of fact and law. 5.27 4.40 1.44 1.74
6. Researches legal interpretations and precedents. 4,92 3.72 1.57 1.72
7. Applies lay medical knowledge with respect
to disability claims. ' 2.90 2.19 2.05 1.89
8. Participates in training. ‘ 4.45 3.15 1.76 1.35
9, Examines corporate, partnership, and individual .
tax returns. 5.11 3.94 1.23 1.63
10, Develops evidence, medical and lay, in order to
develop and determine proper ‘payees. 5.44° 3.83 1.10 1.47
ST



APPENDIX B (Continued)

Mean  Mean SD SD
B Duty I T 1 T
GS-996  Veterans Claims Examining (N=40)

i. Develops, .examines, adjusts claims filed in
connvction with veteran's benefits by veterans,
their dependents and beneficiaric .

w
—
b=
£
wn
~2
—

2. Adjudicated and authorizecs claims filed in
connection with veterans benefits by veterans,
their dependents and bencficiaries. 6.63 5.15

3. Learns and applies laws and implementing regu-
lations for veteran's benefits and insurance

programs. 6.42 5.70
4. Learns and applies other pertinent legal
matters such as domestic relations, descent,

and distribution of property. 4.72 4,05 1.

5. Interprets and applies veterans entitlements

in wide range of circumstances and claims. ' 5.85 5.40 1.
6. Pefers to interﬁretation and legal precedents. 5.40 4,40 1 1
7. Acquires lay medlcal knowledge with respect

to disability claims. 4.95 4.72 1
8. Acts as a member of a hearing panel where

veteran’oré&iaimant may presen: évidenge in

behalf of hi® claim. . i 4.57 2.90 1.

G5-1081 Public Information (N=25)

1. Organizes and presents to interested parties,

information about the work of the Government ,

agdncey. 5.28 4,72 1.
2: Participates with management in deciding how

the agency and the public can best be served

thro%gh the public information program. 3.72 2.84 2.
. & .

" 3. Writes 'and edits material used in public

information progran. 5.16 5.20 1.
4. Determines the best way to further the agency

program through the use of the information media. 4.24 3.36 1.92
5.. Works with organized outside groups in order ‘%N\%m

to present agency program. ' 3.72 3.17 1.49

=
()
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[8Y -
e vulz . T . S
Ga-10381 Codie Indormati o 2l5 Contivued)
6. Anticipates adverse reactions and plans the
best way to_ further the work of an agency
through . e use of informatiocrn media. 4,04 2,462 1.932  1.8Z
7 Supervises and trvains,lower grade emplovees. .70 z.o8 1,40 TL4a7
8. Researches and enzlyzes subject natter
materials. L0306 3.68 1.08 1.70
9. Keeps abreast of communication techniques. 4,40 2.96 L. 04 & 27
10. Writes contract specifications and mcanftors
contracts. 2.25 1.33 2.0l 1.56
GS-1082 Writing and Editing .~ (N=29)"
1. Writes and edits verbal material which appears
in publications or reports to the information
media. ) 5.72 5.48 2.19 2.23
2. Acquires (nformation about diverse subjects
about which writing and editing. 6,20 S5.67 .20 1.52
3. Declops material appropriate tco the group
N\ “or which designed. : 5,40 L7 1.79 2.03
N\
' 4. Conducts and edits radio interviews. 1.37 .87 2.08 1.41
S. Adapts and/or transi:tes materizl for foreign
audiences. 2.47 .17 3.01 2.74
3
6. Researches and obtains already publishec
material for dissemination or republitcation. 3.90 3.31 2.27 2.29
v -
7. Plans format, typography, and illustrations o
for publication. Llid 3.55 2.04 1.92
8. Reviews manuscripts for conformance with ,
department policy. - 4,55 3.73 - 2.25 2.10
G. Researches and writes speeches. 2,645 2.36 2.73 2.69
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lMean Mean Sb , SD
Duty I T 17 T
L
P
GS-1102 Contract and Procurement (N=547
—

1. Arranges tc purchase materials~zﬁﬁ%qy services /////”//

by applying s.itutes, regulations, deeisions,.

directives, and procedures for procurement. 5.71 5.05 1.45 1.61
2. DMegotiates with business and industry repre-

sentatives to agree on terms of contract

and/or price. 6.31 5.26 1.01 1.47
3. Analyzes current market and price trends. 3.52 2.88 1.60 1.79
4. Analyzes cost and price elements in contracts

to determine equity. May require extensive

contact with contractor. 5.53 4.66 1.06 1.45
5. Signs or prepares final agreement committing

government to settle Or procure material

and/or services. 3.35 2.7 2.79 2.31
6. Contracts and procures new merchandise for

which there are no or few precedents. 4.16 3.76 1.95 2.07
7. Acts as team leader in administration of

contract. 4.12 3.53 2.30 2.30
8. Administers the terms and conditions of the

contracts to see that the government's

interest is protected. 4.98 4.28 2.06 2.18

GS-1169 Internal Revenue Officer (N=71)

1. Deals with delinquent individual and business

taxpayers in an attempt to obtain payment. 6.65 6.42 .61 .89
2. Investigates business books to determine whether

taxes are due. 4,96 4.03 1.25 1.44
3. Decides whether business is insolvent. 5.30 4.42 1.39 1.54
4. Imposes penalties and invokes administrative

and judicial remedies to collect taxes;

e.g., may seize property. 6.41 5.66 .89 1.39
5. Takes testimony under oath. 3.24 2.41 1.56 1.35

i
\
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Mean Mean S Si
Duty 1 T i T
GS-11ibH internal Revenue (Orficer (=71 (Continuad)
6. Applies knowledge cf bookksuping and accounting
and specific business praccices and conditioms. 4.91 4,42 1.43 1.58
7. Conducts full complia: ce of tax laws. 6.24 5.65 96 1.49
Instrvcets and »eeigrs in training lo 1T grade
personnel in S:ries 1169. .79 3.63 1.35 1.87
S Acts as group manager as required. 4,24 3.04 1.8¢ 1.82
10. Deals with sophisticated attorneys and
accountants in resolving the most complex
and sensitive cases of large dollar amounts. 6.48 6.08 73 1.15
11. Has full responsibility to make independent
decisions to determine what course of action
would best serve the government's interests. 6.71 6.46 .61 .93
GS-1710C Education and Vocational Training {(N=39)
1. Teaches elementary and secondary school classes
by applying professional educational knowledge. 2.97 2.59 2.82 2.91
2. Performs other professional duties in the
education field; e.g., as guidance counselor,
club advisor, or school principal. 2.72 2.18 2.18 1.93
3. Maintains discipline in classroom. 3.41 2.46 2.69 2.36
4, Confers with students and in many cases
_ parents on students' progresec. 2.85 1.67 2.37 1.94
5. Keeps abreast of literature affecting areas
of specialization. 5.08 3.87 1.78 2.05
6. Keeps track of pupils' progress and unique
needs. 5.87 3. 2.46 2.34
7. Develops curricula and/or lesson plans based
on educational practice and subject mziter
knowledge. 4.38 3.67 2.40 2.43
8. . Reviews, <valuates, and critiques course
materials for instructional adequacy. 6.03 5.54 1.33 1.67
9. Establlshes standards for materials to be
used in extension course prcgrams. 4,62 3.64 1.76 1.86



TN (Continued)

0.
.55 £.26 .61 2.0
- . i .
5.76 5.26 1.22 1.60
-2, Assures that visual aids, including illu
trations and schematics, are censistent
textual discussions, d
nation items are adequarte
these for instructionel purposes. 5.62 4,92 1.11 i.74
13, Answers student orrrespeondsnce roratins o
instructional aids. 5. 20 3.08 1.68 Z.07
i4. Ceordinates consult
their supervisors, and
specialists on problems
ming, preparation, arl :
materials. 5.26 3.87 1.37 1.7¢9

15. Reviews and evalu s +“atistical data rels: ing

to instructional zids a: . recommends revisions. .97 4,03 1.91 2.08
16. Constructse originnl test items as necessary. 4,03 3.69 1.92 2.20

G$-1712  Training Instruction (N=40)

1. Teaches classes by applying pr-tical knowl-

edge of educational principles. 5.57 5.70 1.13 1.09
2. Is a subject matter expert in a technical
field. 5.72 3.12 1.20 2.61

3. Develops curriculum, trainin., and iob

aids based upcn knowledge o “cchnical 1icld

and teaching environment. 4017 .45 1.11 1.38
4. Prepares and gprades examinations in sub  :ts

taught in order to assess students and e

effectiveness of his teaching. 4.82 3.60 .93 1.39
5. Keeps abreast of literature and new devel.: -

ments in subject matter field taught. 5.38 4.30 .98 1.59

6. Keeps track of students' progress, counsels
them, and modifies instruction to conform to
student characteristics. v 4.97 4.25 1.33 1.66

| g \\
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1.
2. Prepares verbd and written renor o7 Dindines 5,05 5.23 L.13 L. 38
3.
5,16 5,86 1.04 1.31
b,
5, RG . 1,24 1.63
5.
S.ob7 1.41 1.97
6. Works with othe nvestipators T
situations. 3.51 2064 1.80 2,10
7. Works closely with the legal staff in prepa-
raticn of cases and serves as expert U ess
as required. 2.04 2.47 2.77 2.67
8. Prepares detailed schedules and/er chm
based con documents obtained curing th
investigation. 3.17 2.96 2,77
GS=1811  Investigator (Criminal) (N=60)
1. Plans and conducts investigations relating
te suspected violations of criminal law. .45 5.42 .85 1.31
2. Learns a
court pr
~onstitu 5,61 3,82 1000 1.45

4

.

Uncovers, rec
cvidence tha
relationship

aintaing surveillance and

cover work,

Interviews

ane

|

1

interroyrates

in

Yividuala.

wr
Co

(1)

[O8}

5.58

L. 04



APPENDIX B (Continued)

Mearn Mean SD SD
SRy 1 T 1 T
GEf-1811 investigzcecr (Criminal) (=200 {Tontinued)
6. Works with other investigators in team
situations. 4,90 4.54 1.28 1.41
7. Prepares verbal and written reports, some-
times testifying in ccurc. .07 5.02 .OS 1.16
5. Develops, controls, and directs sources of
information. 5.1° .22 .98 1.33
9. Arrests violators, and/or seizes contraband
and illegal merchandise. 5.57 4,03 1.57 1.94
16. Conducts searches of persons, places, or
things with and without warrant. 4,92 2.92 1.59 1.53
11. Supervises other Criminal Investigators. 3.92 3.20 2.23 2.17
12 Coordinates with other agencies and prose-’
cuting attconevs. 4.97 3.2¢ 1.1 1.13
13. Makes recommendations to prosecute or not
to prosecute. 3.08 1.54 3.48 1.66
14. Provides armed protection in botentially
J hazardous situations. 5.15 2.62 1.46 .96
; GS-1816 Immigration Inspection (N=36)
1. Inspects and examines individuals and their
credentials with respect to their right to
enter the country. 6.47 5.72 .91 1.55
2. Detains questionable individuals suspected
of attempting i1llegal entry. 6.00 3.74 1.15 2,11
3. Learns and applies immigration and naturali-
zation laws. 6.25 5.15 1.42 1.75
4, Reports findings both orally znd in written
form to designated authority. Il 3.81 1.33 1.79
5. Adjudicates applications and petitions for ,
various benefits under immigration laws. 5.7 5.22 1.29 1.74
6. Performs research and interpretation of laws
to solve individually presented problems not
falling into standard or common solutions. 5.06 3.73 1.30 1.53

&)
o
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Mean Hean N SD
[ I T i T
GS-1854 . icohol, Tobacco, and Firearms Inspecticn (N=33)
1. 1Inspects alcohol, tcbacco, and firearms
producers and jmporcers to assure compliznce
with 2pplicable government regulations. 4,64 3.82 2.57 2.47
2. dits business records. 5.42 5.03 1.06 1.15
3. Learns and applies relevant rules and regu-
lations for industry regulation. 5.97 5.06 .92 1.39
4. Learns and applies production, distribution,
and other rele unt practices for industry
and establishments regulated. 4.78 2,03 1.68 1.90
5. Inspects explosiv. manufacturers, dealers,
users, and Imperters to insure compliance
with applicable Federal laws znd regulations. LLA0 2,50 2.54 2.19
6. 1Insgects alcohol dealers and users and fire—
arms dealers to insure compliance with appli-
cable Federal laws and regulatioms. 4,67 4.15 2.54 2.54
T Conducts original investigations to determine
eligibility to engage in alcohol, tobacco,
firearms, or explosives industries. 5.36 3.24 2.85 2.25
8. Performs supervision of distilled spirits
plant operations. 4,45 3.55 2.55 2.36
%, Conducts investigaticns of claims filed by
industry members. 4,61 2.94 2.61 2.08
10. Trains less experienced inspectors and/or
examiners (on the job training). 5.13 3.53 .74 1.13
GS-1890 Custcns Inspection (N=68)
1. 1Icspects cargo and luggage being imported
and exported to collect applicable duty. 6.29 5.97 .92 1.13
2. Learns and eapplies knowledge of regulatiocns
and procedures concerning the examination,
classification, and assessment of merchandise. 6.18 5.50 1.02 1.44
3. Makes judgment as o whether to hold merchan-
dise or charge individuals who vioclate customs
or other laws with fraud or just collect
additional duty. 5.74 4,07 1.23 1.55



Oves B fContinued)

G5-1890 _aspoms Insgpection

(1=68)

(Concinued)

O
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10.

Collects duties and taxes on merchandise
imported for personal use or for comuercial
use entered on an informai entrw,

Verifies that cargo is truly and correctly
invoiced and that the dJescripti~n is adecuate

for classification and value determination.

Is responsible for maintaining maxirmum security

of all areas where imperted and exported merchan-

dise is held in customs custody.

Examines preliminary entrance and clea
of incoming vehicles, vessels, aircraft,
or railroads requiring the presentation o
proper customs manifest.

ance
nd/
a

r
t

a
s
N

Examines aircraft, vehicles, cargo, luggage,
and persens entering the U.S. in order to
detect and seize narcotics and other pro-
hibited merchandise.

Learns and applies knowledge of laws and
regulations of other Government agencies
(Federal, State, and local) concerning restric-
tions and prohibitions of imported merchandise
and articles.

Testifies in court as required and aids Customs
Agency and/or U.S. Attorney in preparation of
fraud, pilferage, and r:rcotics cases.

5.53

6.29

5.19

I~
ro
N

6.04

5.66

1.10

.81

1.18

1.36

.81

1.12

1.38

1.22

—

1.80

GS-2001 General Supply

(N=64)

Plans and cooriinates material purchase and
distribution acticns to assure properly
phased support.

Reviews, validates, and revises basic data
and decision rules of autc ated supplv systems.

Determines supply requirements.

Plans the distributicn of material among supply
stations and/or contractors.

Determines amgunt of funds required for
material procured.

2.95

2.09

2.31

2.37

2.49

2.08

2.65

2.34

2.07
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58-2001 General Supplir (= (Continued?
6. Prepares recommendations for £he procure-
mer- of material. 2.83 2.48 2.45 2.23
7. Develods material control program. 2.83 2.59 2.32 2.33
8. Utiliz=s dnewviedge of EDP rroceduras aro
applicaticns. 4,72 4,35 1.82 1.99
¢. Utilizes knowledge of the tec! ical features
and uses of items of material. 3.94 3.63 z2.1¢9 2.07
10. Utilizes nowledge of the rel lonship of
procurement, fiscal, transporzation, and
srorage activities. 4,38 3.90 1.82 2.05
11. Maintains effective personal contacts in
coordinating the supply distribution svstem. 4,65 &,48 1.83 2.03
7. Performs technical or managerial work con-
cerned with phvsically receiving, handling,
storing items within a distribution system. 2.30 2.09 2.13 2.08
13. Plans and designs standardized packages to
protect material between the time of purchase
and use. 1.05 .86 1.79 1.45
14. Utilizes knowledge of transportation manage-
ment and materials handling equipment. 2.56 2.30 2.13 2.06
15. Provlides standardized description and cate-
gories for matevial supply catalogs. 2.13 1.78 2.19 1.99
i6. Utilizes knowledge of systems for cataloging
and classifying material. 2.69 2.48 2.22 2.7
17. Maintains accountable records. 3.69 3.66 2.79 2.83
18. Coordinates with foreign and/or domestic
’ customers on supply and technical problems. 4,80 4.54 2.27 2.42
19. Analyzes supply performance and other related
reports. LLEY 4,50 2.31 2.21
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APPENDIX C (Comn: inued)

KSAQ'S Job Series
Iean SD
All ~411

187 1811 1816 1851 1350 200 . Series Series
Adaptabiiity 5.7 5.2 5.0 5.4 5.1 5.4 5.26 1.33
Alert 5.3 6.0 5.3 5.0 5.7 5.2 5.02 2.48 P
Arith. Computation 3.0 3.1 1.5 4.9 5.0 4.6 3.96 . 3.49
Attention to Detail 4.7 5.0 4.8 4.7 4.6 5.3 5.11 1.93
Fund of Information 4.8 5.1 5.5 5.1 5.2 4.7 5.27 1.55
General Reasoning 5.6 5.8 5.6 5.4 5.1 5.4 5.75 1.24
Grammar 5.2 4.6 4.8 5.2 3.9 4.6 4.90 1.59
Judgment 5.9 6.4 6.2 5.8 5.5 5.3 5.72 1.39
Letter Writing 3.3 3.9 4.5 4.0 3.4 5.0 4,31 2.01
Listening 6.3 5.9 5.9 5.5 5.5 5.3 5.52 1.24
Memory 5.3 5.3 5.3 4.6 5.4 4.6 4,98 1.58
Objectivity 5.7 5.8 5.9 4.4 5.3 4.7 2 2.14
Oral Communication 5.8 5.6 5.4 5.4 5.3 5.2 1.41
Originality 4.3 4.7 3.6 3.5 4.9 4.7 w0 2.23
Object Perception 3.1 4.4 5.0 2.9 5.4 3.5 3.16 4.20
Planning 4.7 5.6 3.8 3.8 4.0 4.9 4.70 2.36
Quant. Reasoning 1.9 3.3 2.8 2.9 3.7 4.2 3.43 3.41
Reading Comprehension 4.8 4.6 5.5 5.5 5.3 5.1 5.43 1.35
Spelling 4.6 4.1 4.4 4.6 3.8 4.4 4,37 2.00
Written. Communication 4.9 5.6 4.6 5.4 3.5 4.9 5.22 1.82
Curilosity 5.3 5.1 4.4 4.5 4.6 4.7 4.42 2.78
Deal with People 6.2 5.9 6.2 6.0 6.0 5.6 5.78 1.44
Emotional Maturity 5.7 6.0 5.7 5.4 5.4 5.1 5.32 1.58
Empathy 4.3 4.5 5.0 4.2 3.6 4.8 4.82 1.90
Forcefulness - 4.0 4.9 4.6 4.6 4.7 4.6 4.68 2.00
Integrity 6.6 6.8 6.8 6.3 6.5 5.6 5.98 1.59
Perseverance 6.1 6.1 5.4 5.5 5.4 5.5 5.51 1.17
Persuasiveness 4.1 4.9 4.0 4.6 4.1 4.3 4.49 2.24
Physical Stamina 3.5 5.3 4.0 2.1 4.6 3.2 3.14 3.29
Self Contrcl 5.4 6.0 5.6 5.3 5.7 5.0 5.25 1.55
Tact 6.2 5.7 6.3 5.7 6.0 5.4 5.59 1.38
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